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NOVEL NUCLEIC ACIDS AND POLYPEPTIDES 



1. TECHNICAL FIELD 

The present invention provides novel polynucleotides and proteins encoded by such 
polynucleotides, along with uses for these polynucleotides and proteins, for example in 
therapeutic, diagnostic and research methods. 

2. BACKGROUND 

Technology aimed at the discovery of protein factors (including e.g., cytokines, such as 
lymphokines, interferons, CSFs, chemokines, and interleukins) has matured rapidly over the past 
decade. The now routine hybridization cloning and expression cloning techniques clone novel 
polynucleotides "directly" in the sense that they rely on information directly related to the 
discovered protein (i.e., partial DNA/amino acid sequence of the protein in the case of 
hybridization cloning; activity of the protein in the case of expression cloning). More recent 
"indirect" cloning techniques such as signal sequence cloning, which isolates DNA sequences 
based on the presence of a now well-recognized secretory leader sequence motif, as well as 
various PCR-based or low stringency hybridization-based cloning techniques, have advanced the 
state of the art by making available large numbers of DNA/amino acid sequences for proteins 
that are known to have biological activity, for example, by virtue of their secreted nature in the 
case of leader sequence cloning, by virtue of their cell or tissue source in the case of PCR-based 

techniques, or by virtue of structural similarity to other genes of known biological activity . 

Identified polynucleotide and polypeptide sequences have numerous applications in, for 

example, diagnostics, forensics, gene mapping; identification of mutations responsible for 

genetic disorders or other traits, to assess biodiversity, and to produce many other types of data 

and products dependent on DNA and amino acid sequences. 

3. SUMMARY OF THE INVENTION 

The compositions of the present invention include novel isolated polypeptides, novel 
isolated polynucleotides encoding such polypeptides, including recombinant DNA molecules, 
cloned genes or degenerate variants thereof, especially naturally occurring variants such as allelic 
variants, antisense polynucleotide molecules, and antibodies that specifically recognize one or more 
epitopes present on such polypeptides, as well as hybridomas producing such antibodies. 

The compositions of the present invention additionally include vectors, including expression 
vectors, containing the polynucleotides of the invention, cells genetically engineered to contain such 
poiynucleotidesand cells genetically engineered to express such polynucleotides. 



WO 01/75067 PCT/US01/08631 
The present invention relates to a collection or library of at least one novel nucleic acid 
sequence assembled from expressed sequence tags (ESTs) isolated mainly by sequencing by 
hybridization (SBH), and in some cases, sequences obtained from one or more public databases. 
The invention relates also to the proteins encoded by such polynucleotides, along with therapeutic, 
5 diagnostic and research utilities for these polynucleotides and proteins. These nucleic acid 

sequences are designated as SEQ ID NO: 1 -30368. The polypeptides sequences are designated 
SEQ ID NO: 30369-60736. The nucleic acids and polypeptides are provided in the Sequence 
Listing. In the nucleic acids provided in the Sequence Listing, A is adenosine; C is cytosine; G is 
guanine; T is thymine; and N is any of the four bases. In the amino acids provided in the Sequence 
1 0 Listing, * corresponds to the stop codon. 

The nucleic acid sequences of the present invention also include, nucleic acid sequences that 
hybridize to the complement of SEQ ID NO: 1-30368 under stringent hybridization conditions; 
nucleic acid sequences which are allelic variants or species homologues of any of the nucleic acid 
sequences recited above, or nucleic acid sequences that encode a peptide comprising a specific 
1 5 domain or truncation of the peptides encoded by SEQ ID NO: 1 -30368. A polynucleotide 

comprising a nucleotide sequence having at least 90% identity to an identifying sequence of SEQ 
ID NO: 1-30368 or a degenerate variant or fragment thereof. The identifying sequence can be 100 
base pairs in length. 

The nucleic acid sequences of the present invention also include the sequence information 
20 from the nucleic acid sequences of SEQ ID NO: 1-30368. The sequence information can be a 
segment of any one of SEQ ID NO: 1-30368 that uniquely identifies or represents the sequence 
information of SEQ ID NO: 1-30368. 

A collection as used in this application can be a collection of only one polynucleotide. The 
collection of sequence information or identifying information of each sequence can be provided on 
25 a nucleic acid array. In one embodiment segments of sequence information is provided on a 

nucleic acid array to detect the polynucleotide that contains the segment. The array can be designed 
to detect full-match or mismatch to the polynucleotide that contains the segment. The collection 
can also be provided in a computer-readable format. 

This invention also includes the reverse or direct complement of any of the nucleic acid 
30 sequences recited above; cloning or expression vectors containing the nucleic acid sequences: and 
host cells or organisms transformed with these expression vectors. Nucleic acid sequences (or their 
reverse or direct complements) according to the invention have numerous applications in a variety 
of techniques known to those skilled in the art of molecular biology, such as use as hybridization 
probes, use as primers for PGR, use in an array, use in computer-readable media, use in sequencing 
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full-length genes, use for chromosome and gene mapping, use in the recombinant production of 
protein, and use in the generation of anti-sense DNA or RNA, their chemical analogs and the like. 

In a preferred embodiment, the nucleic acid sequences of SEQ ID NO: 1 -30368 or novel 
segments or parts of the nucleic acids of the invention are used as primers in expression assays that 
5 are well known in the art. In a particularly preferred embodiment, the nucleic acid sequences of 
SEQ ID NO: 1-30368 or novel segments or parts of the nucleic acids provided herein are used in 
diagnostics for identifying expressed genes or, as well known in the art and exemplified by Vollrath 
et al., Science 258:52-59 (1 992), as expressed sequence tags for physical mapping of the human 
genome. 

1 o The isolated polynucleotides of the invention include, but are not limited to, a 

polynucleotide comprising any one of the nucleotide sequences set forth in SEQ ID NO: 1-30368; a 
polynucleotidecomprising any of the full length protein coding sequences of SEQ ID NO: 1-30368; 
and a polynucleotidecomprising any of the nucleotide sequences of the mature protein coding 
sequences of SEQ ID NO: 1-30368. The polynucleotides of the present invention also include, but 
1 5 are not limited to, a polynucleotide that hybridizes under stringent hybridization conditions to (a) 
the complement of any one of the nucleotide sequences set forth in SEQ ID NO: 1-30368; (b) a 
nucleotide sequence encoding any one of the amino acid sequences set forth in the Sequence Listing 
(e.g., SEQ ID NO: 30369-60736); (c) a polynucleotide which is an allelic variant of any 
polynucleotides recited above; (d) a polynucleotide which encodes a species homolog (e.g. 
20 orthologs) of any of the proteins recited above; or (e) a polynucleotide that encodes a polypeptide 
comprising a specific domain or truncation of any of the polypeptides comprising an amino acid 
sequence set forth in the Sequence Listing. 

The isolated polypeptides of the invention include, but are not limited to, a polypeptide 
comprising any of the amino acid sequences set forth in the Sequence Listing; or the corresponding 
25 full length or mature protein. Polypeptides of the invention also include polypeptides with 

biological activity that are encoded by (a) any of the polynucleotideshaving a nucleotide sequence 
set forth in SEQ ID NO: 1-30368; or (b) polynucleotides that hybridize to the complement of the 
polynucleotides of (a) under stringent hybridization conditions. Biologically or immunologically 
active variants of any of the polypeptide sequences in the Sequence Listing, and "substantial 
30 equivalents" thereof (e.g. , with at least about 65%, 70%, 75%, 80%, 85%, 90%, 95%, 98% or 99% 
amino acid sequence identity) that preferably retain biological activity are also contemplated. The 
polypeptides of the invention may be wholly or partially chemically synthesized but are preferably 
produced by recombinant means using the genetically engineered cells (e.g. host cells) of the 
invention. 
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The invention also provides compositions comprising a polypeptide of the invention. 

Polypeptide compositions of the invention may further comprise an acceptable carrier, such as a 

hydrophilic, e.g., pharmaceutical^ acceptable, carrier. 

The invention also provides host cells transformed or transfected with a polynucleotide of 

5 the invention. 

The invention also relates to methods for producing a polypeptide of the invention 
comprising growing a culture of the host cells of the invention in a suitable culture medium 
under conditions permitting expression of the desired polypeptide, and purifying the polypeptide 
from the culture or from the host cells. Preferred embodiments include those in which the 

10 protein produced by such process is a mature form of the protein. 

Polynucleotides according to the invention have numerous applications in a variety of 
techniques known to those skilled in the art of molecular biology. These techniques include use 
as hybridization probes, use as oligomers, or primers, for PCR, use for chromosome and gene 
mapping, use in the recombinant production of protein, and use in generation of anti-sense DNA 

1 5 or RNA ? their chemical analogs and the like. For example, when the expression of an mRNA is 
largely restricted to a particular cell or tissue type, polynucleotides of the invention can be used 
as hybridization probes to detect the presence of the particular cell or tissue mRNA in a sample 
using, e.g., in situ hybridization. 

In other exemplary embodiments, the polynucleotides are used in diagnostics as 

20 expressed sequence tags for identifying expressed genes or, as well known in the art and 
exemplified by Vollrath et al., Science 258:52-59 (1992), as expressed sequence tags for 
physical mapping of the human genome. 

The polypeptides according to the invention can be used in a variety of conventional 
procedures and methods that are currently applied to other proteins. For example, a polypeptide 

25 of the invention can be used to generate an antibody that specifically binds the polypeptide. Such 
antibodies, particularly monoclonal antibodies, are useful for detecting or quantitating the 
polypeptide in tissue. The polypeptides of the invention can also be used as molecular weight 
markers, and as a food supplement. 

Methods are also provided for preventing, treating, or ameliorating a medical condition 

30 which comprises the step of administering to a mammalian subject a therapeutically effective 
amount of a composition comprising a polypeptide of the present invention and a 
pharmaceutically acceptable carrier. 

In particular, the polypeptides and polynucleotides of the invention can be utilized, for 
example, in methods for the prevention and/or treatment of disorders involving aberrant protein 

35 expression or biological activity. 
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The present invention further relates to methods for detecting the presence of the 
polynucleotides or polypeptides of the invention in a sample. Such methods can, for example, be 
utilized as part of prognostic and diagnostic evaluation of disorders as recited herein and for the 
identification of subjects exhibiting a predisposition to such conditions. The invention provides 
a method for detecting the polynucleotides of the invention in a sample, comprising contacting 
the sample with a compound that binds to and forms a complex with the polynucleotide of 
interest for a period sufficient to form the complex and under conditions sufficient to form a 
complex and detecting the complex such that if a complex is detected, the polynucleotide of 
interest is detected. The invention also provides a method for detecting the polypeptides of the 
invention in a sample comprising contacting the sample with a compound that binds to and forms 
a complex with the polypeptide under conditions and for a period sufficient to form the complex 
and detecting the formation of the complex such that if a complex is formed, the polypeptide is 
detected. 

The invention also provides kits comprising polynucleotide probes and/or monoclonal 
antibodies, and optionally quantitative standards, for carrying out methods of the invention. 
Furthermore, the invention provides methods for evaluating the efficacy of drugs, and 
monitoring the progress of patients, involved in clinical trials for the treatment of disorders as 
recited above. 

The invention also provides methods for the identification of compounds that modulate 
(i.e., increase or decrease) the expression or activity of the polynucleotides and/or polypeptides 
of the invention. Such methods can be utilized, for example, for the identification of compounds 
that can ameliorate symptoms of disorders as recited herein. Such methods can include, but are 
not limited to, assays for identifying compounds and other substances that interact with (e.g., 
bind to) the polypeptides of the invention. The invention provides a method for identifying a 
compound that binds to the polypeptides of the invention comprising contacting the compound 
with a polypeptide of the invention in a cell for a time sufficient to form a 
polypeptide/compound complex, wherein the complex drives expression of a reporter gene 
sequence in the cell; and detecting the complex by detecting the reporter gene sequence 
expression such that if expression of the reporter gene is detected the compound that binds to a 
polypeptide of the invention is identified. 

The methods of the invention also provides methods for treatment which involve the 
administration of the polynucleotides or polypeptides of the invention to individuals exhibiting 
symptoms or tendencies. In addition, the invention encompasses methods for treating diseases or 
disorders as recited herein comprising administering compounds and other substances that 
modulate the overall activity of the target gene products. Compounds and other substances can 
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effect such modulation either on the level of target gene/protein expression or target protein 

activity. 

The polypeptides of the present invention and the polynucleotides encoding them are also 
useful for the same functions known to one of skill in the art as the polypeptides and 
5 polynucleotides to which they have homology (set forth in the sequence listing). If no homology 
is set forth for a sequence, then the polypeptides and polynucleotides of the present invention are 
useful for a variety of applications, as described herein, including use in arrays for detection. 



1 0 4. DETAILED DESCRIPTION OF THE INVENTION 

4.1 DEFINITIONS 

It must be noted that as used herein and in the appended claims, the singular forms "a", 
"an" and "the" include plural references unless the context clearly dictates otherwise. 

15 The term "active' 1 refers to those forms of the polypeptide which retain the biologic 

and/or immunologic activities of any naturally occurring polypeptide. According to the 
invention, the terms "biologically active" or "biological activity" refer to a protein or peptide 
having structural, regulatory or biochemical functions of a naturally occurring molecule. 
Likewise "immunologically active" or "immunological activity" refers to the capability of the 

20 natural, recombinant or synthetic polypeptide to induce a specific immune response in : 
appropriate animals or cells and to bind with specific antibodies. 

The term "activated cells" as used in this application are those cells which are engaged in 
extracellular or intracellular membrane trafficking, including the export of secretory or 
enzymatic molecules as part of a normal or disease process. 

25 The terms "complementary" or "complementarity" refer to the natural binding of 

polynucleotides by base pairing. For example, the sequence 5'-AGT-3 5 binds to the 
complementary sequence 3 5 -TCA-5\ Complementarity between two single-stranded molecules 
may be "partial" such that only some of the nucleic acids bind or it may be "complete" such that 
total complementarity exists between the single stranded molecules. The degree of 

30 complementarity between the nucleic acid strands has significant effects on the efficiency and 
strength of the hybridization between the nucleic acid strands. 

The term "embryonic stem cells (ES)" refers to a cell that can give rise to many 
differentiated cell types in an embryo or an adult, including the genu cells. The term "germ line 
stem cells (GSCs)" refers to stem cells derived from primordial stem cells that provide a steady 

35 and continuous source of germ cells for the production of gametes. The term "primordial germ 
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cells (PGCs)" refers to a small population of cells set aside from other cell lineages particularly 
from the yolk sac, mesenteries, or gonadal ridges during embryogenesis that have the potential to 
differentiate into germ cells and other cells. PGCs are the source from which GSCs and ES cells 
are derived The PGCs, the GSCs and the ES cells are capable of self-renewal. Thus these cells 
5 not only populate the germ line and give rise to a plurality of terminally differentiated cells that 
comprise the adult specialized organs, but are able to regenerate themselves. 

The term "expression modulating fragment," EMF, means a series of nucleotides which 
modulates the expression of an operably linked ORF or another EMF. 

As used herein, a sequence is said to "modulate the expression of an operably linked 
1 0 sequence" when the expression of the sequence is altered by the presence of the EMF. EMFs 
include, but are not limited to, promoters, and promoter modulating sequences (inducible 
elements). One class of EMFs are nucleic acid fragments which induce the expression of an 
operably linked ORF in response to a specific regulatory factor or physiological event. 
The terms "nucleotide sequence" or "nucleic acid" or "polynucleotide" or 
1 5 "oligonucleotide" are used interchangeably and refer to a heteropolymer of nucleotides or the 

sequence of these nucleotides. These phrases also refer to DNA or RNA of genomic or synthetic 
origin which may be single-stranded or double-stranded and may represent the sense or the 
antisense strand, to peptide nucleic acid (PNA) or to any DNA-like or RNA-like material. In the 
sequences herein A is adenine, C is cytosine, T is thymine, G is guanine and N is A, C, G or T 
20 (U). It is contemplated that where the polynucleotide is RNA, the T (thymine) in the sequences 
provided herein is substituted with U (uracil). Generally, nucleic acid segments provided by this 
invention may be assembled from fragments of the genome and short oligonucleotide linkers, or 
from a series of oligonucleotides, or from individual nucleotides, to provide a synthetic nucleic 
acid which is capable of being expressed in a recombinant transcriptional unit comprising 
25 regulatory elements derived from a microbial or viral operon, or a eukaryotic gene. 

The terms "oligonucleotide fragment" or a "polynucleotide fragment", "portion," or 
"segment" or "probe" or "primer" are used interchangeably and refer to a sequence of nucleotide 
residues which are at least about 5 nucleotides, more preferably at least about 7 nucleotides, 
more preferably at least about 9 nucleotides, more preferably at least about 1 1 nucleotides and 
30 most preferably at least about 17 nucleotides. The fragment is preferably less than about 500 
nucleotides, preferably less than about 200 nucleotides, more preferably less than about 100 
nucleotides, more preferably less than about 50 nucleotides and most preferably less than 30 
nucleotides. Preferably the probe is from about 6 nucleotides to about 200 nucleotides, 
preferably from about 15 to about 50 nucleotides, more preferably from about 17 to 30 
35 nucleotides and most preferably from about 20 to 25 nucleotides. Preferably the fragments can 
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be used in polymerase chain reaction (PCR), various hybridization procedures or microarray 

procedures to identify or amplify identical or related parts of mRNA or DNA molecules. A 

fragment or segment may uniquely identify each polynucleotide sequence of the present 

invention. Preferably the fragment comprises a sequence substantially similar to any one of SEQ 

ID NO: 1-30368. 

Probes may, for example, be used to determine whether specific mRNA molecules are 
present in a cell or tissue or to isolate similar nucleic acid sequences from chromosomal DNA as 
described by Walsh et al. (Walsh, P.S. et al., 1992, PCR Methods Appl 1 :241-250). They may 
be labeled by nick translation, Klenow fill-in reaction, PCR, or other methods well known in the 
art. Probes of the present invention, their preparation and/or labeling are elaborated in 
Sambrook, J. et al., 1989, Molecular Cloning: A Laboratory Manual, Cold Spring Harbor 
Laboratory, NY; or Ausubel, F.M. et al., 1989, Current Protocols in Molecular Biology, John 
Wiley & Sons, New York NY, both of which are incorporated herein by reference in their 
entirety. 

The nucleic acid sequences of the present invention also include the sequence 
information from the nucleic acid sequences of SEQ ID NO: 1-30368. The sequence 
information can be a segment of any one of SEQ ID NO: 1-30368 that uniquely identifies or 
represents the sequence information of that sequence of SEQ ID NO: 1-30368. One such 
segment can be a twenty-mer nucleic acid sequence because the probability that a twenty-mer is 
frilly matched in the human genome is 1 in 300. In the human genome, there are three billion 
base pairs in one set of chromosomes. Because 4 20 possible twenty-mers exist, there are 3 00 
times more twenty-mers than there are base pairs in a set of human chromosomes. Using the 
same analysis, the probability for a seventeen-mer to be frilly matched in the human genome is 
approximately 1 in 5. When these segments are used in arrays for expression studies, fifteen-mer 
segments can be used. The probability that the fifteen-mer is fully matched in the expressed 
sequences is also approximately one in five because expressed sequences comprise less than 
approximately 5% of the entire genome sequence. 

Similarly, when using sequence information for detecting a single mismatch, a segment can 
be a twenty-five mer. The probability that the twenty-five mer would appear in a human genome 
with a single mismatch is calculated by multiplying the probability for a full match (1-4 25 ) times the 
increased probability for mismatch at each nucleotide position (3 x 25). The probability that an 
eighteen mer with a single mismatch can be detected in an array for expression studies is 
approximately one in five. The probability that a twenty-mer with a single mismatch can be 
detected in a human genome is approximately one in five. 
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The term "open reading frame," ORF, means a series of nucleotide triplets coding for 
amino acids without any termination codons and is a sequence translatable into protein. 

The terms "operably linked" or "operably associated" refer to functionally related nucleic 
acid sequences. For example, a promoter is operably associated or operably linked with a coding 
5 sequence if the promoter controls the transcription of the coding sequence. While operably 
linked nucleic acid sequences can be contiguous and in the same reading frame, certain genetic 
elements e.g. repressor genes are not contiguously linked to the coding sequence but still control 
transcription/translation of the coding sequence. 

The term "pluripotent" refers to the capability of a cell to differentiate into a number of 
10 differentiated cell types that are present in an adult organism. A pluripotent cell is restricted in 
its differentiation capability in comparison to a totipotent cell. 

The terms "polypeptide" or "peptide" or "amino acid sequence" refer to an oligopeptide, 
peptide, polypeptide or protein sequence or fragment thereof and to naturally occurring or 
synthetic molecules. A polypeptide "fragment," "portion," or "segment" is a stretch of amino 
1 5 acid residues of at least about 5 amino acids, preferably at least about 7 amino acids, more 
preferably at least about 9 amino acids and most preferably at least about 17 or more amino 
acids. The peptide preferably is not greater than about 200 amino acids, more preferably less 
than 150 amino acids and most preferably less than 100 amino acids. Preferably the peptide is 
from about 5 to about 200 amino acids. To be active, any polypeptide must have sufficient 
20 length to display biological and/or immunological activity. 

The term "naturally occurring polypeptide" refers to polypeptides produced by cells that 
have not been genetically engineered and specifically contemplates various polypeptides arising 
from post-translational modifications of the polypeptide including, but not limited to, 
acetylation, carboxylation, glycosylation, phosphorylation, lipidation and acylation. 
25 The term "translated protein coding portion" means a sequence which encodes for the full 

length protein which may include any leader sequence or any processing sequence. 

The term "mature protein coding sequence" means a sequence which encodes a peptide 
or protein without a signal or leader sequence. The "mature protein portion" means that portion 
of the protein which does not include a signal or leader sequence. The peptide may have been 
30 produced by processing in the cell which removes any leader/signal sequence. The mature 

protein portion may or may not include an initial methionine residue. The methionine residue 
may be removed from the protein during processing in the cell. The peptide may be produced 
synthetically or the protein may have been produced using a polynucleotide only encoding for 
the mature protein coding sequence. 
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The term "derivative" refers to polypeptides chemically modified by such techniques as 
ubiquitination, labeling (e.g., with radionuclides or various enzymes), covalent polymer 
attachment such as pegylation (derivatization with polyethylene glycol) and insertion or 
substitution by chemical synthesis of amino acids such as ornithine, which do not normally occur 
in human proteins. 

The term "variant"(or "analog") refers to any polypeptide differing from naturally 
occurring polypeptides by amino acid insertions, deletions, and substitutions, created using, e g., 
recombinant DNA techniques. Guidance in determining which amino acid residues may be 
replaced, added or deleted without abolishing activities of interest, may be found by comparing 
the sequence of the particular polypeptide with that of homologous peptides and minimizing the 
number of amino acid sequence changes made in regions of high homology (conserved regions) 
or by replacing amino acids with consensus sequence. 

Alternatively, recombinant variants encoding these same or similar polypeptides may be 
synthesized or selected by making use of the "redundancy" in the genetic code. Various codon 
substitutions, such as the silent changes which produce various restriction sites, may be 
introduced to optimize cloning into a plasmid or viral vector or expression in a particular 
prokaryotic or eukaryotic system. Mutations in the polynucleotide sequence may be reflected in 
the polypeptide or domains of other peptides added to the polypeptide to modify the properties of 
any part of the polypeptide, to change characteristics such as ligand-binding affinities, interchain 
affinities, or degradation/turnover rate. 

Preferably, amino acid "substitutions" are the result of replacing one amino acid with 
another amino acid having similar structural and/or chemical properties, i.e., conservative amino 
acid replacements. "Conservative" amino acid substitutions may be made on the basis of 
similarity in polarity, charge, solubility, hydrophobicity, hydrophilicity, and/or the amphipathic 
nature of the residues involved. For example, nonpolar (hydrophobic) amino acids include 
alanine, leucine, isoleucine, valine, proline, phenylalanine, tryptophan, and methionine; polar 
neutral amino acids include glycine, serine, threonine, cysteine, tyrosine, asparagine, and 
glutamine; positively charged (basic) amino acids include arginine, lysine, and histidine; and 
negatively charged (acidic) amino acids include aspartic acid and glutamic acid. "Insertions" or 
"deletions" are preferably in the range of about 1 to 20 amino acids, more preferably 1 to 10 
amino acids. The variation allowed may be experimentally determined by systematically making 
insertions, deletions, or substitutions of amino acids in a polypeptide molecule using 
recombinant DNA techniques and assaying the resulting recombinant variants for activity. 

Alternatively, where alteration of function is desired, insertions, deletions or 
non-conservative alterations can be engineered to produce altered polypeptides. Such alterations 
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caTfor'Zple, alter one or more of the biological functions or biochemical characteristics of 
the polypeptides of the invention. For example, such alterations may change polypeptide 
characteristics such as ligand-binding affinities, interchain affinities, or degradation/turnover 
rate. Further, such alterations can be selected so as to generate polypeptides that are better smted 
for expression, scale up and the like in the host cells chosen for expression. For example, 
cysteine residues can be deleted or substituted with another amino acid residue in order to 

eliminate disulfide bridges. 

me terms "purified" or "substantially purified" as used herein denotes that the indicated 
nucleic acid or polypeptide is present in the substantial absence of other biological 
macromolecules, e.g., polynucleotides, proteins, and the like. In one embodiment, the 
polynucleotide or polypeptide is purified such that it constitutes at least 95% by weight, more 
preferably at least 99% by weight, of the indicated biological macromolecules present (but water, 
buffers, and other small molecules, especially molecules having a molecular weight of less than 

1000 daltons, can be present). 

The term "isolated" as used herein refers to a nucleic acid or polypeptide separated from 
at least one other component {e.g., nucleic acid or polypeptide) present with the nucleic acid or 
polypeptide in its natural source. In one embodiment, the nucleic acid or polypeptide is found m 
the presence of (if anything) only a solvent, buffer, ion, or other component normally present m a 
solution of the same. The terms "isolated" and "purified" do not encompass nucleic acids or 
OQ polypeptides present in their natural source. 

The term "recombinant," when used herein to refer to a polypeptide or protein, means 
that a polypeptide or protein is derived from recombinant (,g, microbial, insect, or mammalian) 
expression systems. "Microbial" refers to recombinant polypeptides or proteins made in 
bacterial or fungal (e.g. yeast) expression systems. As a product, "recombinant microbial" 
o 5 defines a polypeptide or protein essentially free of native endogenous substances and 

unaccompanied by associated native glycosylation. Polypeptides or proteins expressed in most 
bacterial cultures, e.g., E. coli, will be free of glycosylation modifications; polypeptides or 
proteins expressed in yeast will have a glycosylation pattern in general different from those 

expressed in mammalian cells. 

30 The term "recombinant expression vehicle or vector" refers to a plasmid or phage or virus 

or vector, for expressing a polypeptide from a DNA (RNA) sequence. An expression vehicle can 
comprise a transcriptional unit comprising an assembly of (1) a genetic element or elements 
havmg a regulatory role in gene expression, for example, promoters or enhancers, (2) a structural 
or coding sequence which is transcribed into mRN A and translated into protein, and (3) 

35 appropriate transcription initiation and termination sequences. Structural units intended for use 
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in yeast or eukaryotic expression systems preferably include a leader sequence enabling 
extracellular secretion of translated protein by a host cell. Alternatively, where recombinant 
protein is expressed without a leader or transport sequence, it may include an amino terminal 
methionine residue. This residue may or may not be subsequently cleaved from the expressed 
recombinant protein to provide a final product. 

The term "recombinant expression system" means host cells which have stably integrated 
a recombinant transcriptional unit into chromosomal DNA or carry the recombinant 
transcriptional unit extrachromosomally. Recombinant expression systems as defined herein will 
express heterologous polypeptides or proteins upon induction of the regulatory elements linked 
to the DNA segment or synthetic gene to be expressed. This term also means host cells which 
have stably integrated a recombinant genetic element or elements having a regulatory role in 
gene expression, for example, promoters or enhancers. Recombinant expression systems as 
defined herein will express polypeptides or proteins endogenous to the cell upon induction of the 
regulatory elements linked to the endogenous DNA segment or gene to be expressed. The cells 
can be prokaryotic or eukaryotic. 

The term "secreted" includes a protein that is transported across or through a membrane, 
including transport as a result of signal sequences in its amino acid sequence when it is 
expressed in a suitable host cell. "Secreted" proteins include without limitation proteins secreted 
wholly {e.g., soluble proteins) or partially {e.g., receptors) from the cell in which they are 
expressed. "Secreted" proteins also include without limitation proteins that are transported 
across the membrane of the endoplasmic reticulum. "Secreted" proteins are also intended to 
include proteins containing non-typical signal sequences {e.g. Interleukin-1 Beta, see Krasney, 
P.A. and Young, P.R. (1992) Cytokine 4(2): 134 -143) and factors released from damaged cells 
{e.g. Interleukin-1 Receptor Antagonist, see Arend, W.P. et. al. (1998) Annu. Rev. Immunol. 
16:27-55) 

Where desired, an expression vector may be designed to contain a "signal or leader 
sequence" which will direct the polypeptide through the membrane of a cell. Such a sequence 
may be naturally present on the polypeptides of the present invention or provided from 
heterologous protein sources by recombinant DNA techniques. 

The term "stringent" is used to refer to conditions that are commonly understood in the 
art as stringent. Stringent conditions can include highly stringent conditions {i.e., hybridization 
to filter-bound DNA in 0.5 M NaHP0 4 , 7% sodium dodecyl sulfate (SDS), 1 mM EDTA at 
65°C, and washing in 0.1 X SSC/0.1% SDS at 68°C), and moderately stringent conditions {i.e., 
washing in 0.2X SSC/0. 1 % SDS at 42°C). Other exemplary hybridization conditions are 
described herein in the examples. 
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In instances of hybridization of deoxyoligonucleotides, additional exemplary stringent 
hybridization conditions include washing in 6X SSC/0.05% sodium pyrophosphate at 37°C (for 
14-base oligonucleotides), 48°C (for 17-base oligos), 55°C (for 20-base oligonucleotides), and 
60°C (for 23-base oligonucleotides). 

As used herein, "substantially equivalent" can refer both to nucleotide and amino acid 
sequences, for example a mutant sequence, that varies from a reference sequence by one or more 
substitutions, deletions, or additions, the net effect of which does not result in an adverse 
functional dissimilarity between the reference and subject sequences. Typically, such a 
substantially equivalent sequence varies from one of those listed herein by no more than about 
35% (i.e., the number of individual residue substitutions, additions, and/or deletions in a 
substantially equivalent sequence, as compared to the corresponding reference sequence, divided 
by the total number of residues in the substantially equivalent sequence is about 0.35 or less). 
Such a sequence is said to have 65% sequence identity to the listed sequence. In one 
embodiment, a substantially equivalent, e.g., mutant, sequence of the invention varies from a 
listed sequence by no more than 30% (70% sequence identity); in a variation of this 
embodiment, by no more than 25% (75% sequence identity); and in a further variation of this 
embodiment, by no more than 20% (80% sequence identity) and in a further variation of this 
embodiment, by no more than 10% (90% sequence identity) and in a further variation of this 
embodiment, by no more that 5% (95% sequence identity). Substantially equivalent, e.g. , 
mutant, amino acid sequences according to the invention preferably have at least 80% sequence 
identity with a listed amino acid sequence, more preferably at least 85% sequence identity, more 
preferably at least 90% sequence identity, more preferably at least 95% identity, more preferably 
at least 98% identity, and most preferably at least 99% identity. Substantially equivalent 
nucleotide sequences of the invention can have lower percent sequence identities, taking into 
5 account, for example, the redundancy or degeneracy of the genetic code. Preferably, nucleotide 
sequence has at least about 65% identity, more preferably at least about 75% identity, more 
preferably at least about 80% sequence identity., more preferably at least about 85% sequence 
identity, more preferably at least about 90% sequence identity, and most preferably at least about 
95% identity, more preferably at least about 98% sequence identity, and most preferably at least 
0 about 99% sequence identity. For the purposes of the present invention, sequences having 

substantially equivalent biological activity and substantially equivalent expression characteristics 
are considered substantially equivalent. For the purposes of determining equivalence, truncation 
of the mature sequence (e.g., via a mutation which creates a spurious stop codon) should be 
disregarded. Sequence identity may be determined, e.g., using the Jotun Hein method (Hein, J. 
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(1990) Methods Enzymol. 183:626-645). Identity between sequences can also be determined by 

other methods known in the art, e.g. by varying hybridization conditions. 

The term "totipotent" refers to the capability of a cell to differentiate into all of the cell 

types of an adult organism. 

5 The term "transformation" means introducing DNA into a suitable host cell so that the 

DNA is replicable, either as an extrachromosomal element, or by chromosomal integration. The 

term "transfection" refers to the taking up of an expression vector by a suitable host cell, whether 

or not any coding sequences are in fact expressed. The term "infection" refers to the introduction 

of nucleic acids into a suitable host cell by use of a virus or viral vector. 

10 As used herein, an "uptake modulating fragment," UMF, means a series of nucleotides 

which mediate the uptake of a linked DNA fragment into a cell. UMFs can be readily identified 
using known UMFs as a target sequence or target motif with the computer-based systems 
described below. The presence and activity of a UMF can be confirmed by attaching the 
suspected UMF to a marker sequence. The resulting nucleic acid molecule is then incubated 

1 5 with an appropriate host under appropriate conditions and the uptake of the marker sequence is 
determined. As described above, a UMF will increase the frequency of uptake of a linked 
marker sequence. 

Each of the above terms is meant to encompass all that is described for each, unless the 
context dictates otherwise. 

20 

4.2 NUCLEIC ACIDS OF THE INVENTION 

Nucleotide sequences of the invention are set forth in the Sequence Listing. 
The isolated polynucleotides of the invention include a polynucleotide comprising the 
nucleotide sequences of SEQ ID NO: 1-30368; a polynucleotide encoding any one of the peptide 

25 sequences of SEQ ID NO: 30369-60736; and a polynucleotide comprising the nucleotide 

sequence encoding the mature protein coding sequence of the polypeptides of any one of SEQ ID 
NO: 30369-60736. The polynucleotides of the present invention also include, but are not limited 
to, a polynucleotide that hybridizes under stringent conditions to (a) the complement of any of 
the nucleotides sequences of SEQ ID NO: 1-3036S; (b) nucleotide sequences encoding any one 

30 of the amino acid sequences set forth in the Sequence Listing; (c) a polynucleotide which is an 
allelic variant of any polynucleotide recited above; (d) a polynucleotide which encodes a species 
homolog of any of the proteins recited above; or (e) a polynucleotide that encodes a polypeptide 
comprising a specific domain or truncation of the polypeptides of SEQ ID NO: 30369-60736. 
Domains of interest may depend on the nature of the encoded polypeptide; e.g., domains in 

35 receptor-like polypeptides include ligand-binding, extracellular, transmembrane, or cytoplasmic 
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domains, or combinations thereof; domains in immunoglobulin-like proteins include the variable 
immunoglobulin-like domains; domains in enzyme-like polypeptides include catalytic and 
substrate binding domains; and domains in ligand polypeptides include receptor-binding 
domains. 

5 The polynucleotides of the invention include naturally occurring or wholly or partially 

synthetic DNA 3 e.g., cDNA and genomic DNA, and RNA, e.g., raRNA. The polynucleotides 
may include all of the coding region of the cDNA or may represent a portion of the coding 
region of the cDNA. 

The present invention also provides genes corresponding to the cDN A sequences disclosed 
1 0 herein. The corresponding genes can be isolated in accordance with known methods using the 

sequence information disclosed herein. Such methods include the preparation of probes or primers 
from the disclosed sequence information for identification and/or amplification of genes in 
appropriate genomic libraries or other sources of genomic materials. Further 5' and 3' sequence can 
be obtained using methods known in the art. For example, full length cDNA or genomic DNA that 
1 5 corresponds to any of the polynucleotides of SEQ ID NO: 1-30368 can be obtained by screening 
appropriate cDNA or genomic DNA libraries under suitable hybridization conditions using any of 
the polynucleotides of SEQ ID NO: 1 -30368 or a portion thereof as a probe. Alternatively, the 
polynucleotides of SEQ ID NO: 1-30368 may be used as the basis for suitable primer(s)that allow 
identification and/or amplification of genes in appropriate genomic DNA or cDNA libraries. 
20 The nucleic acid sequences of the invention can be assembled from ESTs and sequences 

(including cDNA and genomic sequences) obtained from one or more public databases, such as 
dbEST, gbpri, and UniGene. The EST sequences can provide identifying sequence information, 
representative fragment or segment information, or novel segment information for the full-length 
gene. 

25 The polynucleotides of the invention also provide polynucleotides including nucleotide 

sequences that are substantially equivalent to the polynucleotides recited above. Polynucleotides 
according to the invention can have, e.g., at least about 65%, at least about 70%, at least about 
75%, at least about 80%, 81%, 82%, 83%, 84%, more typically at least about 85%, 86%, 87%, 
88%o, 89%o, more typically at least about 90%, 91%, 92%, 93%, 94%, and even more typically at 

30 least about 95%, 96%, 97%, 98%, 99%, sequence identity to a polynucleotide recited above. 

Included within the scope of the nucleic acid sequences of the invention are nucleic acid 
sequence fragments that hybridize under stringent conditions to any of the nucleotide sequences 
of SEQ ID NO: 1-30368, or complements thereof, which fragment is greater than about 5 
nucleotides, preferably 7 nucleotides, more preferably greater than 9 nucleotides and most 

35 preferably greater than 17 nucleotides. Fragments of, e.g. 15, 17, or 20 nucleotides or more that 
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are selective for (i.e. specifically hybridize to any one of the polynucleotides of the invention) 
are contemplated. Probes capable of specifically hybridizing to a polynucleotide can 
differentiate polynucleotide sequences of the invention from other polynucleotide sequences in 
the same family of genes or can differentiate human genes from genes of other species, and are 
preferably based on unique nucleotide sequences. 

The sequences falling within the scope of the present invention are not limited to these 
specific sequences, but also include allelic and species variations thereof. Allelic and species 
variations can be routinely determined by comparing the sequence provided in SEQ ID NO: 1 - 
30368, a representative fragment thereof, or a nucleotide sequence at least 90% identical, preferably 
95% identical, to SEQ ID NO: 1 -303 68 with a sequence from another isolate of the same species. 
Furthermore, to accommodate codon variability, the invention includes nucleic acid molecules 
coding for the same amino acid sequences as do the specific ORFs disclosed herein. In other words, 
in the coding region of an ORF, substitution of one codon for another codon that encodes the same 
amino acid is expressly contemplated. 

The nearest neighbor or homology result for the nucleic acids of the present invention, 
including SEQ ID NO: 1 -30368 can be obtained by searching a database using an algorithm or a 
program. Preferably, a BLAST which stands for Basic Local Alignment Search Tool is used to 
search for local sequence alignments (Altshul, S.F. J Mol. Evol. 36 290-300 (1 993) and Altschul 
S.F. et al. J. Mol. Biol. 21 :403-410 (1 990)). Alternatively a FASTA version 3 search against 
Genpept, using Fastxy algorithm. 

Species homologs (or orthologs) of the disclosed polynucleotides and proteins are also 
provided by the present invention. Species homologs may be isolated and identified by making 
suitable probes or primers from the sequences provided herein and screening a suitable nucleic 
acid source from the desired species. 

The invention also encompasses allelic variants of the disclosed polynucleotides or 
proteins; that is, naturally occurring alternative forms of the isolated polynucleotide which also 
encode proteins which are identical, homologous or related to that encoded by the 
polynucleotides. 

The nucleic acid sequences of the invention are further directed to sequences which 
encode variants of the described nucleic acids. These amino acid sequence variants may be 
prepared by methods known in the art by introducing appropriate nucleotide changes into a 
native or variant polynucleotide. There are two variables in the construction of amino acid 
sequence variants: the location of the mutation and the nature of the mutation. Nucleic acids 
encoding the amino acid sequence variants are preferably constructed by mutating the 
polynucleotide to encode an amino acid sequence that does not occur in nature. These nucleic 
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acid alterations can be made at sites that differ in the nucleic acids from different species 
(variable positions) or in highly conserved regions (constant regions). Sites at such locations 
will typically be modified in series, e.g., by substituting first with conservative choices {e.g. , 
hydrophobic amino acid to a different hydrophobic amino acid) and then with more distant 
choices {e.g., hydrophobic amino acid to a charged amino acid), and then deletions or insertions 
may be made at the target site. Amino acid sequence deletions generally range from about 1 to 
30 residues, preferably about 1 to 10 residues, and are typically contiguous. Amino acid 
insertions include amino- and/or carboxyl-terminal fusions ranging in length from one to one 
hundred or more residues, as well as intrasequence insertions of single or multiple amino acid 
residues. Intrasequence insertions may range generally from about 1 to 10 amino residues, 
preferably from 1 to 5 residues. Examples of terminal insertions include the heterologous signal 
sequences necessary for secretion or for intracellular targeting in different host cells and 
sequences such as FLAG or poly-histidine sequences useful for purifying the expressed protein. 

In a preferred method, polynucleotides encoding the novel amino acid sequences are 
changed via site-directed mutagenesis. This method uses oligonucleotide sequences to alter a 
polynucleotide to encode the desired amino acid variant, as well as sufficient adjacent 
nucleotides on both sides of the changed amino acid to form a stable duplex on either side of the 
site of being changed. In general, the techniques of site-directed mutagenesis are well known to 
those of skill in the art and this technique is exemplified by publications such as, Edelman et al., 
DNA 2:183 (1983). A versatile and efficient method for producing site-specific changes in a 
polynucleotide sequence was published by Zoller and Smith, Nucleic Acids Res. 10:6487-6500 
(1982). PCR may also be used to create amino acid sequence variants of the novel nucleic acids. 
When small amounts of template DNA are used as starting material, primer(s) that differs 
slightly in sequence from the corresponding region in the template DNA can generate the desired 
5 amino acid variant. PCR amplification results in a population of product DNA fragments that 
differ from the polynucleotide template encoding the polypeptide at the position specified by the 
primer. The product DNA fragments replace the corresponding region in the plasmid and this 
gives a polynucleotide encoding the desired amino acid variant. 

A further technique for generating amino acid variants is the cassette mutagenesis 
0 technique described in Wells et al., Gene 34:315 (1985); and other mutagenesis techniques well 
known in the art, such as, for example, the techniques in Sambrook et al., supra, and Current 
Protocols in Molecular Biology, Ausubel et al. Due to the inherent degeneracy of the genetic 
code, other DNA sequences which encode substantially the same or a functionally equivalent 
amino acid sequence may be used in the practice of the invention for the cloning and expression 
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of these novel nucleic acids. Such DNA sequences include those which are capable of 

hybridizing to the appropriate novel nucleic acid sequence under stringent conditions. 

Polynucleotides encoding preferred polypeptide truncations of the invention can be used 

to generate polynucleotides encoding chimeric or fusion proteins comprising one or more 

5 domains of the invention and heterologous protein sequences. 

The polynucleotides of the invention additionally include the complement of any of the 

polynucleotides recited above. The polynucleotide can be DNA (genomic, cDNA, amplified, or 

synthetic) or RNA. Methods and algorithms for obtaining such polynucleotides are well known 

to those of skill in the art and can include, for example, methods for determining hybridization 

10 conditions that can routinely isolate polynucleotides of the desired sequence identities. 

In accordance with the invention, polynucleotide sequences comprising the mature 
protein coding sequences corresponding to any one of SEQ ID NO: 1-30368, or functional 
equivalents thereof, may be used to generate recombinant DNA molecules that direct the 
expression of that nucleic acid, or a functional equivalent thereof, in appropriate host cells. Also 

1 5 included are the cDNA inserts of any of the clones identified herein. 

A polynucleotide according to the invention can be joined to any of a variety of other 
nucleotide sequences by well-established recombinant DNA techniques (see Sambrook J et al. 
(1989) Molecular Cloning: A Laboratory Manual, Cold Spring Harbor Laboratory, NY). Useful 
nucleotide sequences for joining to polynucleotides include an assortment of vectors, e.g., 

20 plasmids, cosmids, lambda phage derivatives, phagemids, and the like, that are well known in the 
art. Accordingly, the invention also provides a vector including a polynucleotide of the 
invention and a host cell containing the polynucleotide. In general, the vector contains an origin 
of replication functional in at least one organism, convenient restriction endonuclease sites, and a 
selectable marker for the host cell. Vectors according to the invention include expression 

25 vectors, replication vectors, probe generation vectors, and sequencing vectors. A host cell 
according to the invention can be a prokaryotic or eukaryotic cell and can be a unicellular 
organism or part of a multicellular organism. 

The present invention further provides recombinant constructs comprising a nucleic acid 
having any of the nucleotide sequences of SEQ ID NO: 1-3036S or a fragment thereof or any 

30 other polynucleotides of the invention. In one embodiment, the recombinant constructs of the 
present invention comprise a vector such as a plasmid or viral vector, into which a nucleic acid 
having any of the nucleotide sequences of SEQ ID NO: 1 -30368 or a fragment thereof is 
inserted, in a forward or reverse orientation. In ihe case of a vector comprising one of the ORFs 
of the present invention, the vector may further comprise regulatory sequences, including for 

35 example, a promoter, operably linked to the GRP. Large numbers of suitable vectors and 
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promoters are known to those of skill in the art and are commercially available for generating the 
recombinant constructs of the present invention. The following vectors are provided by way of 
example. Bacterial: pBs, phagescript, PsiX174, pBluescript SK, P Bs KS, pNHSa, pNH16a, 
pNH18a, P NH46a (Stratagene); P Trc99A, P KK223-3, P KK233-3, pDR540 5 pRIT5 (Pharmacia). 
Eukaryotic: pWLneo, pSV2cat, pOG44, PXTI, pSG (Stratagene) pSVK3, pBPV, pMSG, pSVL 
(Pharmacia). 

The isolated polynucleotide of the invention may be operably linked to an expression 
control sequence such as the pMT2 or pED expression vectors disclosed in Kaufman et al., 
Nucleic Acids Res. 19, 4485-4490 (1991), in order to produce the protein recombinantly. Many 
suitable expression control sequences are known in the art. General methods of expressing 
recombinant proteins are also known and are exemplified in R. Kaufman, Methods in 
Enzymology 185, 537-566 (1990). As defined herein "operably linked" means that the isolated 
polynucleotide of the invention and an expression control sequence are situated within a vector 
or cell in such a way that the protein is expressed by a host cell which has been transformed 
(transfected) with the ligated polynucleotide/expression control sequence. 

Promoter regions can be selected from any desired gene using CAT (chloramphenicol 
transferase) vectors or other vectors with selectable markers. Two appropriate vectors are 
pKK232-8 and pCM7. Particular named bacterial promoters include lad, lacZ, T3, T7, gpt, 
lambda PR, and trc. Eukaryotic promoters include CMV immediate early, HSV thymidine 
kinase, early and late SV40, LTRs from retrovirus, and mouse metallothionein-I. Selection of 
the appropriate vector and promoter is well within the level of ordinary skill in the art. 
Generally, recombinant expression vectors will include origins of replication and selectable 
markers permitting transformation of the host cell, e.g., the ampicillin resistance gene of £ coli 
and S. cerevisiae TRP1 gene, and a promoter derived from a highly-expressed gene to direct 
transcription of a downstream structural sequence. Such promoters can be derived from operons 
encoding glycolytic enzymes such as 3-phosphoglycerate kinase (PGK), a-factor, acid 
phosphatase, or heat shock proteins, among others. The heterologous structural sequence is 
assembled in appropriate phase with translation initiation and termination sequences, and 
preferably, a leader sequence capable of directing secretion of translated protein into the 
0 periplasms space or extracellular medium. Optionally, the heterologous sequence can encode a 
fusion protein including an amino terminal identification peptide imparting desired 
characteristics, e.g., stabilization or simplified purification of expressed recombinant product. 
Useful expression vectors for bacterial use are constructed by inserting a structural DNA 
sequence encoding a desired protein together with suitable translation initiation and termination 
5 signals in operable reading phase with a functional promoter. The vector will comprise one or 
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more phenotypic selectable markers and an origin of replication to ensure maintenance of the 
vector and to, if desirable, provide amplification within the host. Suitable prokaryotic hosts for 
transformation include E. coli, Bacillus subtilis, Salmonella typhimurium and various species 
within the genera Pseudomonas, Sfreptomyces, and Staphylococcus, although others may also be 
5 employed as a matter of choice. 

As a representative but non-limiting example, useful expression vectors for bacterial use 
can comprise a selectable marker and bacterial origin of replication derived from commercially 
available plasmids comprising genetic elements of the well known cloning vector pBR322 
(ATCC 37017). Such commercial vectors include, for example, pKK223-3 (Pharmacia Fine 
10 Chemicals, Uppsala, Sweden) and GEM 1 (Promega Biotech, Madison, WI, USA). These 
pBR322 "backbone" sections are combined with an appropriate promoter and the structural 
sequence to be expressed. Following transformation of a suitable host strain and growth of the 
host strain to an appropriate cell density, the selected promoter is induced or derepressed by 
appropriate means (e.g. , temperature shift or chemical induction) and cells are cultured for an 
1 5 additional period. Cells are typically harvested by centrifugation, disrupted by physical or 
chemical means, and the resulting crude extract retained for further purification. 

Polynucleotides of the invention can also be used to induce immune responses. For 
example, as described in Fan et al, Nat. Biotech. 17:870-872 (1999), incorporated herein by 
reference, nucleic acid sequences encoding a polypeptide may be used to generate antibodies 
20 against the encoded polypeptide following topical administration of naked plasmid DNA or 
following injection, and preferably intramuscular injection of the DNA. The nucleic acid- 
sequences are preferably inserted in a recombinant expression vector and may be in the form of 
naked DNA. 



25 4.3 ANTISENSE 

Another aspect of the invention pertains to isolated antisense nucleic acid molecules that 
are hybridizable to or complementary to the nucleic acid molecule comprising the nucleotide 
sequence of SEQ ID NO: 1-30368, or fragments, analogs or derivatives thereof. An "antisense" 
nucleic acid comprises a nucleotide sequence that is complementary to a "sense" nucleic acid 
30 encoding a protein, e.g., complementary to the coding strand of a double-stranded cDNA 

molecule or complementary to an mRNA sequence. In specific aspects, antisense nucleic acid 
molecules are provided that comprise a sequence complementary to at least about 10, 25, 50, 
1 00, 250 or 500 nucleotides or an entire coding strand, or to only a portion thereof Nucleic acid 
molecules encoding fragments, homologs, derivatives and analogs of a protein of any of SEQ ID 
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NO: 30369-60736 or antisense nucleic acids complementary to a nucleic acid sequence of SEQ 
ID NO: 1-30368 are additionally provided. 

In one embodiment, an antisense nucleic acid molecule is antisense to a "coding region" 
of the coding strand of a nucleotide sequence of the invention. The term "coding region" refers 
to the region of the nucleotide sequence comprising codons which are translated into amino acid 
residues. In another embodiment, the antisense nucleic acid molecule is antisense to a 
"noncoding region" of the coding strand of a nucleotide sequence of the invention. The term 
"noncoding region" refers to 5' and 3' sequences which flank the coding region that are not 
translated into amino acids (i.e., also referred to as 5' and 3' untranslated regions). 

Given the coding strand sequences encoding a nucleic acid disclosed herein (e.g., SEQ 
ID NO: 1-30368), antisense nucleic acids of the invention can be designed according to the rules 
of Watson and Crick or Hoogsteen base pairing. The antisense nucleic acid molecule can be 
complementary to the entire coding region of amRNA, but more preferably is an oligonucleotide 
that is antisense to only a portion of the coding or noncoding region of a mRNA. For example, 
the antisense oligonucleotide can be complementary to the region surrounding the translation 
start site of a mRNA. An antisense oligonucleotide can be, for example, about 5, 10, 15, 20, 25, 
30, 35, 40, 45 or 50 nucleotides in length. An antisense nucleic acid of the invention can be 
constructed using chemical synthesis or enzymatic ligation reactions using procedures known in 
the art. For example, an antisense nucleic acid (e.g. , an antisense oligonucleotide) can be 
chemically synthesized using naturally occurring nucleotides or variously modified nucleotides 
designed to increase the biological stability of the molecules or to increase the physical stability 
of the duplex formed between the antisense and sense nucleic acids, e.g., phosphorothioate 
derivatives and acridine substituted nucleotides can be used. 

Examples of modified nucleotides that can be used to generate the antisense nucleic acid 
include: 5-fluorouracil, 5-bromouracil, 5-chlorouracil, 5-iodouracil, hypoxanthine, xanthine, 
4-acetylcytosine, 5-(carboxyhydroxylmethyl) uracil, 5-carboxymethylaminomethyl- 
2-thiouridine, 5-carboxymethylaminomethyluracil, dihydrouracil, beta-D-galactosylqueosine, 
inosine, N6-isopentenyladenine, 1 -methyl guanine, 1 -methylinosine, 2,2-dimethylguanine, 
2-methyladenine, 2-methylguanine, 3-methylcytosine, 5-methylcytosine, N6-adenine, 
7-methylguanine, 5-methylaminomethyluracil, 5-methoxyaminomethyl-2-thiouracil, 
beta-D-mannosylqueosine, 5'-methoxycarboxymethyluracil, 5-methoxyuracil, 

2- methylthio-N6-isopentenyladenine, uracil-5-oxyacetic acid (v), wybutoxosine, pseudouracil, 
queosine, 2-thiocytosine, 5-methyl-2-thiouracil, 2-fhiouracil, 4-thiouracil, 5-methyluracil, 
uracil-5-oxyacetic acid methylester, uracil-5-oxyacetic acid (v), 5-methyl-2-thiouracil, 

3- (3-amino-3-N-2-carboxypropyl) uracil, (acp3)w, and 2,6-diaminopurine. Alternatively, the 
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antisense nucleic acid can be produced biologically using an expression vector into which a 
nucleic acid has been subcloned in an antisense orientation (i.e., RNA transcribed from the 
inserted nucleic acid will be of an antisense orientation to a target nucleic acid of interest, 
described further in the following subsection). 

The antisense nucleic acid molecules of the invention are typically administered to a 
subject or generated in situ such that they hybridize with or bind to cellular mRNA and/or 
genomic DNA encoding a protein according to the invention to thereby inhibit expression of the 
protein, e.g., by inhibiting transcription and/or translation. The hybridization can be by 
conventional nucleotide complementarity to form a stable duplex, or, for example, in the case of 
an antisense nucleic acid molecule that binds to DNA duplexes, through specific interactions in 
the major groove of the double helix. An example of a route of administration of antisense 
nucleic acid molecules of the invention includes direct injection at a tissue site. Alternatively, 
antisense nucleic acid molecules can be modified to target selected cells and then administered 
systemically. For example, for systemic administration, antisense molecules can be modified 
such that they specifically bind to receptors or antigens expressed on a selected cell surface, e.g., 
by linking the antisense nucleic acid molecules to peptides or antibodies that bind to cell surface 
receptors or antigens. The antisense nucleic acid molecules can also be delivered to cells using 
the vectors described herein. To achieve sufficient intracellular concentrations of antisense 
molecules, vector constructs in which the antisense nucleic acid molecule is placed under the 
control of a strong pol II or pol III promoter are preferred. 

In yet another embodiment, the antisense nucleic acid molecule of the invention is an 
-a nomeric nucleic acid molecule. An -anomeric nucleic acid molecule forms specific 
double-stranded hybrids with complementary RNA in which, contrary to the usual -uni ts, the 
strands run parallel to each other (Gaultier et al. (19S7) Nucleic Acids Res 15: 6625-6641). The 
antisense nucleic acid molecule can also comprise a 2'-o-methylribonucleotide (Inoue et al. 
(1987) Nucleic Acids Res 15: 6131-6148) or a chimeric RNA -DNA analogue (Inoue et al. (1987) 
FEES Lett 215: 327-330). 

4.4 RIBOZYMES AND PNA MOIETIES 

In still another embodiment, an antisense nucleic acid of the invention is a ribozyme. 
Ribozymes are catalytic RNA molecules with ribonuclease activity that are capable of cleaving a 
single-stranded nucleic acid, such as a mRNA, to which they have a complementary region. 
Thus, ribozymes (e.g., hammerhead ribozymes (described in Haselhoff and Gerlach (1988) 
Nature 334:585-591)) can be used to catalytically cleave a mRNA transcripts to thereby inhibit 
translation of a mRNA. A ribozyme having specificity for a nucleic acid of the invention can be 
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designed based upon the nucleotide sequence of a DNA disclosed herein (i.e., SEQ ID NO: 1- 
30368). For example, a derivative of a Tetrahymena L-19 IVS RNA can be constructed in which 
the nucleotide sequence of the active site is complementary to the nucleotide sequence to be 
cleaved in an mRNA of SEQ ID NO: 1-30368 (see, e.g., Cech et al. U.S. Pat. No. 4,987,071; 
5 and Cech et al. U.S. Pat. No. 5,1 16,742). Alternatively, polynucleotides of the invention can be 
used to select a catalytic RNA having a specific ribonuclease activity from a pool of RNA 
molecules. See, e.g., Bartel et ah, (1993) Science 261:141 1-1418. 

Alternatively, gene expression can be inhibited by targeting nucleotide sequences 
complementary to the regulatory region (e.g. , promoter and/or enhancers) to form triple helical 
10 structures that prevent transcription of the gene in target cells. See generally, Helene. (1991) 
Anticancer Drug Des. 6: 569-84; Helene. etal. (1992) Ann. N.Y. Acad. Sci. 660:27-36; and 
Maher (1992) Bioassays 14: 807-15. 

In various embodiments, the nucleic acids of the invention can be modified at the base 
moiety, sugar moiety or phosphate backbone to improve, e.g., the stability, hybridization, or 
1 5 solubility of the molecule. For example, the deoxyribose phosphate backbone of the nucleic 
acids can be modified to generate peptide nucleic acids (see Hyrup et al. (1996) Bioorg Med 
Chem 4: 5-23). As used herein, the terms "peptide nucleic acids" or "PNAs" refer to nucleic acid 
mimics, e.g., DNA mimics, in which the deoxyribose phosphate backbone is replaced by a 
pseudopeptide backbone and only the four natural nucleobases are retained. The neutral 
20 backbone of PNAs has been shown to allow for specific hybridization to DNA and RNA under 
conditions of low ionic strength. The synthesis of PNA oligomers can be performed using 
standard solid phase peptide synthesis protocols as described in Hyrup et al. (1996) above; 
Perry-O'Keefe etal. (1996) PNAS 93: 14670-675. 

PNAs of the invention can be used in therapeutic and diagnostic applications. For 
25 example, PNAs can be used as antisense or antigene agents for sequence-specific modulation of 
gene expression by, e.g., inducing transcription or translation arrest or inhibiting replication. 
PNAs of the invention can also be used, e.g., in the analysis of single base pair mutations in a 
gene by, e.g., PNA directed PCR clamping; as artificial restriction enzymes when used in 
combination with other enzymes, e.g., SI nucleases (Hyrup B. (1996) above); or as probes or 
30 primers for DNA sequence and hybridization (Hyrup et al. (1996), above; Perry-O'Keefe (1996), 
above). 

In another embodiment, PNAs of the invention can be modified, e.g., to enhance their 
stability or cellular uptake, by attaching lipophilic or other helper groups to PNA, by the 
formation of PNA-DN A chimeras, or by the use of liposomes or other techniques of drug 
35 delivery known in the art. For example. PNA-DN A chimeras can be generated that may 
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combine the advantageous properties of PNA and DNA. Such chimeras allow DNA recognition 

enzymes, e.g., RNase H and DNA polymerases, to interact with the DNA portion while the PNA 

portion would provide high binding affinity and specificity. PNA-DNA chimeras can be linked 

using linkers of appropriate lengths selected in terms of base stacking, number of bonds between 

5 the nucleobases, and orientation (Hyrup (1996) above). The synthesis of PNA-DNA chimeras 

can be performed as described in Hyrup (1996) above and Finn et al. (1996) Nucl Acids Res 24: 

3357-63. For example, a DNA chain can be synthesized on a solid support using standard 

phosphoramidite coupling chemistry, and modified nucleoside analogs, e.g., 

S'^-methoxytrityOamino-S'-deoxy-thymidine phosphoramidite, can be used between the PNA 

10 and the 5 ! end of DNA (Mag et al. (1989) Nucl Acid Res 17: 5973-88). PNA monomers are then 

coupled in a stepwise manner to produce a chimeric molecule with a 5' PNA segment and a 3' 

DNA segment (Finn et al. (1996) above). Alternatively, chimeric molecules can be synthesized 

with a 5 r DNA segment and a 3' PNA segment. See, Petersen et al. (1975) Bioorg Med Chem 

LettS: 1119-11124. 

1 5 In other embodiments, the oligonucleotide may include other appended groups such as 

peptides (e.g., for targeting host cell receptors in vivo), or agents facilitating transport across the 
cell membrane (see, e.g., Letsinger et al., 1989, Proc. Natl. Acad. ScL U.S.A. 86:6553-6556; 
Lemaitre et al, 1987, Proc. Natl Acad. Sci. 84:648-652; PCT Publication No. W08S/09S10) or 
the blood-brain barrier (see, e.g., PCT Publication No. W089/10134). In addition, 

20 oligonucleotides can be modified with hybridization txiggered cleavage agents (See, e.g., Krol et 
al., 1988, BioTechniques 6:958-976) or intercalating agents (see, e.g., Zon, 1988, Pharm. Res. 
5:539-549). To this end, the oligonucleotide may be conjugated to another molecule, e.g., a 
peptide,, a hybridization triggered cross-linking agent, a transport agent, a hybridization-triggered 
cleavage agent, etc. 

25 

4.5 HOSTS 

The present invention further provides host cells genetically engineered to contain the 
polynucleotides of the invention. For example, such host cells may contain nucleic acids of the 
invention introduced into the host cell using known transformation, transfection or infection 
30 methods. The present invention still further provides host cells genetically engineered to express 
the polynucleotides of the invention, wherein such polynucleotides are in operative association 
with a regulatory sequence heterologous to the host cell which drives expression of the 
polynucleotides in the cell. 

Knowledge of nucleic acid sequences allows for modification of cells to permit, or 
35 increase, expression of endogenous polypeptide. Cells can be modified (e.g., by homologous 
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recombination) to provide increased polypeptide expression by replacing, in whole or in part, the 
naturally occurring promoter with all or part of a heterologous promoter so that the cells express 
the polypeptide at higher levels. The heterologous promoter is inserted in such a manner that it 
is operatively linked to the encoding sequences. See, for example, PCT International Publication 
5 No. WO94/12650, PCT International Publication No. WO92/20808, and PCT International 

Publication No. WO91/09955. It is also contemplated that, in addition to heterologous promoter 
DNA, amplifiable marker DNA (e.g., ada, dhfr, and the multifunctional CAD gene which 
encodes carbamyl phosphate synthase, aspartate transcarbamylase, and dihydroorotase) and/or 
intron DNA may be inserted along with the heterologous promoter DNA. If linked to the coding 
10 sequence, amplification of the marker DNA by standard selection methods results in co- 
amplification of the desired protein coding sequences in the cells. 

The host cell can be a higher eukaryotic host cell, such as a mammalian cell, a lower 
eukaryotic host cell, such as a yeast cell, or the host cell can be a prokaryotic cell, such as a 
bacterial cell. Introduction of the recombinant construct into the host cell can be effected by 
1 5 calcium phosphate transfection, DEAE, dextran mediated transfection, or electroporation (Davis, 
L. et al., Basic Methods in Molecular Biology (1986)). The host cells containing one of the 
polynucleotides of the invention, can be used in conventional manners to produce the gene 
product encoded by the isolated fragment (in the case of an ORF) or can be used to produce a 
heterologous protein under the control of the EMF. 
20 Any host/vector system can be used to express one or more of the ORFs of the present 

invention. These include, but are not limited to, eukaryotic hosts such as HeLa cells, Cv-1 cell, 
COS cells, 293 cells, and Sf9 cells, as well as prokaryotic host such as E. coli and B. subtilis. 
The most preferred cells are those which do not normally express the particular polypeptide or 
protein or which expresses the polypeptide or protein at low natural level. Mature proteins can 
25 be expressed in mammalian cells, yeast, bacteria, or other cells under the control of appropriate 
promoters. Cell-free translation systems can also be employed to produce such proteins using 
RNAs derived from the DNA constructs of the present invention. Appropriate cloning and 
expression vectors for use with prokaryotic and eukaryotic hosts are described by Sambrook, et 
al., in Molecular Cloning: A Laboratory Manual, Second Edition, Cold Spring Harbor, New 
30 York (1989), the disclosure of which is hereby incorporated by reference. 

Various mammalian cell culture systems can also be employed to express recombinant 
protein. Examples of mammalian expression systems include the COS-7 lines of monkey kidney 
fibroblasts, described by Gluzman, Cell 23:175 (1981). Other cell lines capable of expressing a 
compatible vector are, for example, the C 1 27, monkey COS cells, Chinese Hamster Ovary 
(CHO) cells, human kidney 293 cells, human epidermal A431 cells, human Colo205 cells, 3T3 
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cells, CV-1 cells, other transformed primate cell lines, normal diploid cells, cell strains derived 

from in vitro culture of primary tissue, primary explants, HeLa cells, mouse L cells, BHK, 

HL-60, U937, HaK or Jurkat cells. Mammalian expression vectors will comprise an origin of 

replication, a suitable promoter and also any necessary ribosome binding sites, polyadenylation 

5 site, splice donor and acceptor sites, transcriptional termination sequences, and 5' flanking 

nontranscribed sequences. DNA sequences derived from the SV40 viral genome, for example, 

SV40 origin, early promoter, enhancer, splice, and polyadenylation sites may be used to provide 

the required nontranscribed genetic elements. Recombinant polypeptides and proteins produced 

in bacterial culture are usually isolated by initial extraction from cell pellets, followed by one or 

10 more salting-out, aqueous ion exchange or size exclusion chromatography steps. Protein 
refolding steps can be used, as necessary, in completing configuration of the mature protein. 
Finally, high performance liquid chromatography (HPLC) can be employed for final purification 
steps. Microbial cells employed in expression of proteins can be disrupted by any convenient 
method, including freeze-thaw cycling, sonication, mechanical disruption, or use of cell lysing 

15 agents. 

Alternatively, it may be possible to produce the protein in lower eukaryotes such as yeast 
or insects or in prokaryotes such as bacteria. Potentially suitable yeast strains include 
Saccharomyces cerevisiae, Schizosaccharomyces pombe, Kluyveromyces strains, Candida, or 
any yeast strain capable of expressing heterologous proteins. Potentially suitable bacterial 

20 strains include Escherichia coli, Bacillus subtilis, Salmonella typhimuriwn, or any bacterial 

strain capable of expressing heterologous proteins. If the protein is made in yeast or bacteria, it 
may be necessary to modify the protein produced therein, for example by phosphorylation or 
glycosylation of the appropriate sites, in order to obtain the functional protein. Such covalent 
attachments may be accomplished using known chemical or enzymatic methods. 

25 In another embodiment of the present invention, cells and tissues may be engineered to 

express an endogenous gene comprising the polynucleotides of the invention under the control of 
inducible regulatory elements, in which case the regulatory sequences of the endogenous gene 
may be replaced by homologous recombination. As described herein, gene targeting can be used 
to replace a gene's existing regulatory region with a regulator} 7 sequence isolated from a different 

30 gene or a novel regulatory sequence synthesized by genetic engineering methods. Such 

regulatory sequences may be comprised of promoters, enhancers, scaffold-attachment regions, 
negative regulatory elements, transcriptional initiation sites, regulatory protein binding sites or 
combinations of said sequences. Alternatively, sequences which affect the structure or stability 
of the RNA or protein produced may be replaced, removed, added, or otherwise modified by 

35 targeting. These sequence include polyadenylation signals, mRNA stability elements, splice 
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sites, leader sequences for enhancing or modifying transport or secretion properties of the 
protein, or other sequences which alter or improve the function or stability of protein or RNA 
molecules. 

The targeting event may be a simple insertion of the regulatory sequence, placing the 
5 gene under the control of the new regulatory sequence, e.g., inserting a new promoter or 

enhancer or both upstream of a gene. Alternatively, the targeting event may be a simple deletion 
of a regulatory element, such as the deletion of a tissue-specific negative regulatory element. 
Alternatively, the targeting event may replace an existing element; for example, a tissue-specific 
enhancer can be replaced by an enhancer that has broader or different cell-type specificity than 
1 0 the naturally occurring elements. Here, the naturally occurring sequences are deleted and new 
sequences are added. In all cases, the identification of the targeting event may be facilitated by 
the use of one or more selectable marker genes that are contiguous with the targeting DNA, 
allowing for the selection of cells in which the exogenous DNA has integrated into the host cell 
genome. The identification of the targeting event may also be facilitated by the use of one or 
1 5 more marker genes exhibiting the property of negative selection, such that the negatively 
selectable marker is linked to the exogenous DNA, but configured such that the negatively 
selectable marker flanks the targeting sequence, and such that a correct homologous 
recombination event with sequences in the host cell genome does not result in the stable 
integration of the negatively selectable marker. Markers useful for this purpose include the 
20 Herpes Simplex Virus thymidine kinase (TK) gene or the bacterial xanthine-guanine 
phosphoribosyl-transferase (gpt) gene. 

The gene targeting or gene activation techniques which can be used in accordance with 
this aspect of the invention are more particularly described in U.S. Patent No. 5,272,071 to 
Chappel; U.S. Patent No. 5,578,461 to Sherwin et al.; International Application No. 
25 PCT/US92/09627 (WO93/09222) by Selden et al.; and International Application No. 

PCTAJS90/06436 (WO91/06667) by Skoultchi et al., each of which is incorporated by reference 
herein in its entirety. 

4.6 POLYPEPTIDES OF THE INVENTION 

30 The isolated polypeptides of the invention include, but are not limited to, a polypeptide 

comprising: the amino acid sequences set forth as any one of SEQ ID NO: 30369-60736 or an 
amino acid sequence encoded by any one of the nucleotide sequences SEQ ID NO: 1-30368 or 
the corresponding full length or mature protein. Polypeptides of the invention also include 
polypeptides preferably with biological or immunological activity that are encoded by: (a) a 

35 polynucleotide having any one of the nucleotide sequences set forth in SEQ ID NO: 1-30368 or 
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(b) polynucleotides encoding any one of the amino acid sequences set forth as SEQ ID NO: 

30369-60736 or (c) polynucleotides that hybridize to the complement of the polynucleotides of 

either (a) or (b) under stringent hybridization conditions. The invention also provides 

biologically active or immunologically active variants of any of the amino acid sequences set 

5 forth as SEQ ID NO: 30369-60736 or the corresponding full length or mature protein; and 

"substantial equivalents" thereof {e.g., with at least about 65%, at least about 70%, at least about 

75%, at least about 80%, at least about 85%, 86%, 87%, 88%, 89%, at least about 90%, 91%, 

92%, 93%, 94%, typically at least about 95%, 96%, 97%, more typically at least about 98%, or 

most typically at least about 99% amino acid identity) that retain biological activity. 

10 Polypeptides encoded by allelic variants may have a similar, increased, or decreased activity 
compared to polypeptides comprising SEQ ID NO: 30369-60736. 

Fragments of the proteins of the present invention which are capable of exhibiting 
biological activity are also encompassed by the present invention. Fragments of the protein may 
be in linear form or they may be cyclized using known methods, for example, as described in H. 

15 U. Saragovi, et ah, Bio/Technology 10, 773-778 (1992) and in R. S. McDowell, et al., J. Amer. 
Chem. Soc. 114, 9245-9253 (1992), both of which are incorporated herein by reference. Such 
fragments may be fused to carrier molecules such as immunoglobulins for many purposes, 1 
including increasing the valency of protein binding sites. 

The present invention also provides both full-length and mature forms (for example, 

20 without a signal sequence or precursor sequence) of the disclosed proteins. The protein coding 
sequence is identified in the sequence listing by translation of the disclosed nucleotide 
sequences. The mature form of such protein may be obtained by expression of a full-length' 
polynucleotide in a suitable mammalian cell or other host cell. The sequence of the mature form 
of the protein is also determinable from the amino acid sequence of the full-length form. Where 

25 proteins of the present invention are membrane bound, soluble forms of the proteins are also 
provided. In such forms, part or all of the regions causing the proteins to be membrane bound 
are deleted so that the proteins are fully secreted from the cell in which they are expressed. 

Protein compositions of the present invention may further comprise an acceptable carrier, 
such as a hydrophilic, e.g., pharmaceutical^ acceptable, carrier. 

30 The present invention further provides isolated polypeptides encoded by the nucleic acid 

fragments of the present invention or by degenerate variants of the nucleic acid fragments of the 
present invention. By "degenerate variant" is intended nucleotide fragments which differ from a 
nucleic acid fragment of the present invention (e.g., an ORF) by nucleotide sequence but, due to 
the degeneracy of the genetic code, encode an identical polypeptide sequence. Preferred nucleic 

35 acid fragments of the present invention are the ORFs that encode proteins. 
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A variety of methodologies known in the art can be utilized to obtain any one of the 
isolated polypeptides or proteins of the present invention. At the simplest level, the amino acid 
sequence can be synthesized using commercially available peptide synthesizers. The 
synthetically-constructed protein sequences, by virtue of sharing primary, secondary or tertiary 
5 structural and/or conformational characteristics with proteins may possess biological properties 
in common therewith, including protein activity. This technique is particularly useful in 
producing small peptides and fragments of larger polypeptides. Fragments are useful, for 
example, in generating antibodies against the native polypeptide. Thus, they may be employed 
as biologically active or immunological substitutes for natural, purified proteins in screening of 

10 therapeutic compounds and in immunological processes for the development of antibodies. 

The polypeptides and proteins of the present invention can alternatively be purified from 
cells which have been altered to express the desired polypeptide or protein. As used herein, a 
cell is said to be altered to express a desired polypeptide or protein when the cell, through genetic 
manipulation, is made to produce a polypeptide or protein which it normally does not produce or 

1 5 which the cell normally produces at a lower level. One skilled in the art can readily adapt 
procedures for introducing and expressing either recombinant or synthetic sequences into 
eukaryotic or prokaryotic cells in order to generate a cell which produces one of the polypeptides 
or proteins of the present invention. 

The invention also relates to methods for producing a polypeptide comprising growing a 

20 culture of host cells of the invention in a suitable culture medium, and purifying the protein from 
the cells or the culture in which the cells are grown. For example, the methods of the invention 
include a process for producing a polypeptide in which a host cell containing a suitable 
expression vector that includes a polynucleotide of the invention is cultured under conditions that 
allow expression of the encoded polypeptide. The polypeptide can be. recovered from the 

25 culture, conveniently from the culture medium, or from a lysate prepared from the host cells and 
further purified. Preferred embodiments include those in which the protein produced by such 
process is a full length or mature form of the protein. 

In an alternative method, the polypeptide or protein is purified from bacterial cells which 
naturally produce the polypeptide or protein. One skilled in the art can readily follow known 

30 methods for isolating polypeptides and proteins in order to obtain one of the isolated 

polypeptides or proteins of the present invention. These include, but are not limited to, 
immunochromatography, HPLC, size-exclusion chromatography, ion-exchange chromatography, 
and immuno-affinity chromatography. See, e.g., Scopes, Protein Purification: Principles and 
Practice, Springer-Verlag (1994); Sambrook, et al., in Molecular Cloning: A Laboratory 

35 Manual; Ausubel et al., Current Protocols in Molecular Biology. Polypeptide fragments that 
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retain biological/immunological activity include fragments comprising greater than about 100 
amino acids, or greater than about 200 amino acids, and fragments that encode specific protein 
domains. 

The purified polypeptides can be used in in vitro binding assays which are well known in 
the art to identify molecules which bind to the polypeptides. These molecules include but are not 
limited to, for e.g., small molecules, molecules from combinatorial libraries, antibodies or other 
proteins. The molecules identified in the binding assay are then tested for antagonist or agonist 
activity in in vivo tissue culture or animal models that are well known in the art. In brief, the 
molecules are titrated into a plurality of cell cultures or animals and then tested for either 
cell/animal death or prolonged survival of the animal/cells. 

In addition, the peptides of the invention or molecules capable of binding to the peptides 
may be complexed with toxins, e.g. , ricin or cholera, or with other compounds that are toxic to 
cells. The toxin-binding molecule complex is then targeted to a tumor or other cell by the 
specificity of the binding molecule for SEQ ID NO: 30369-60736. 

The protein of the invention may also be expressed as a product of transgenic animals, 
e.g., as a component of the milk of transgenic cows, goats, pigs, or sheep which are characterized 
by somatic or germ cells containing a nucleotide sequence encoding the protein. 

The proteins provided herein also include proteins characterized by amino acid sequences 
similar to those of purified proteins but into which modification are naturally provided or 
deliberately engineered. For example, modifications in the peptide or DNA sequence can be 
made by those skilled in the art using known techniques. Modifications of interest in the protein 
sequences may include the alteration, substitution, replacement, insertion or deletion of a 
selected amino acid residue in the coding sequence. For example, one or more of the cysteine 
residues may be deleted or replaced with another amino acid to alter the conformation of the 
molecule. Techniques for such alteration, substitution, replacement, insertion or deletion are 
well known to those skilled in the art (see, e.g., U.S. Pat. No. 4,518,584). Preferably, such 
alteration, substitution, replacement, insertion or deletion retains the desired activity of the 
protein. Regions of the protein that are important for the protein function can be determined by 
various methods known in the art including the alanine-scanning method which involved 
systematic substitution of single or strings of amino acids with alanine, followed by testing the 
resulting alanine-containing variant for biological activity. This type of analysis determines the 
importance of the substituted amino acid(s) in biological activity. Regions of the protein that are 
important for protein function may be determined by the eMATRIX program. 

Other fragments and derivatives of the sequences of proteins which would be expected to 
retain protein activity in whole or in part and are useful for screening or other immunological 
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methodologies may also be easily made by those skilled in the art given the disclosures herein. 

Such modifications are encompassed by the present invention. 

The protein may also be produced by operably linking the isolated polynucleotide of the 

invention to suitable control sequences in one or more insect expression vectors, and employing 

5 an insect expression system. Materials and methods for baculovirus/insect cell expression 

systems are commercially available in kit form from, e.g., Invitrogen, San Diego, Calif., U.S.A. 

(the MaxBat™ kit), and such methods are well known in the art, as described in Summers and 

Smith, Texas Agricultural Experiment Station Bulletin No. 1555 (1987), incorporated herein by 

reference. As used herein, an insect cell capable of expressing a polynucleotide of the present 

10 invention is "transformed." 

The protein of the invention may be prepared by culturing transformed host cells under 
culture conditions suitable to express the recombinant protein. The resulting expressed protein 
may then be purified from such culture (i.e., from culture medium or cell extracts) using known 
purification processes, such as gel filtration and ion exchange chromatography. The purification 

15 of the protein may also include an affinity column containing agents which will bind to the 
protein; one or more column steps over such affinity resins as concanavalin A-agarose, 
heparin-toyopearl™ or Cibacrom blue 3GA Sepharose™; one or more steps involving 
hydrophobic interaction chromatography using such resins as phenyl ether, butyl ether, or propyl 
ether; or immunoaffinity chromatography. 

20 Alternatively, the protein of the invention may also be expressed in a form that will 

facilitate purification. For example, it may be expressed as a fusion protein, such as those of 
maltose binding protein (MBP), glutathione-S-transferase (GST) or thioredoxin (TRX), or as a 
His-tag. Kits for expression and purification of such fusion proteins are commercially available 
from New England BioLab (Beverly, Mass.), Pharmacia (Piscataway, N J.) and Invitrogen, 

25 respectively. The protein can also be tagged with an epitope and subsequently purified by using 
a specific antibody directed to such epitope. One such epitope ("FLAG®") is commercially 
available from Kodak (New Haven, Conn.). 

Finally, one or more reverse-phase high performance liquid chromatography (RP- HPLC) 
steps employing hydrophobic RP-HPLC media, e.g., silica gel having pendant methyl or other 

30 aliphatic groups, can be employed to further purify the protein. Some or all of the foregoing 
purification steps, in various combinations, can also be employed to provide a substantially 
homogeneous isolated recombinant protein. The protein thus purified is substantially free of 
other mammalian proteins and is defined in accordance with the present invention as an "isolated 
protein." 
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The polypeptides of the invention include analogs (variants). This embraces fragments, 

as well as peptides in which one or more amino acids has been deleted, inserted, or substituted. 

Also, analogs of the polypeptides of the invention embrace fusions of the polypeptides or 

modifications of the polypeptides of the invention, wherein the polypeptide or analog is fused to 

5 another moiety or moieties, e.g., targeting moiety or another therapeutic agent. Such analogs 

may exhibit improved properties such as activity and/or stability. Examples of moieties which 

may be fused to the polypeptide or an analog include, for example, targeting moieties which 

provide for the delivery of polypeptide to pancreatic cells, e.g., antibodies to pancreatic cells, 

antibodies to immune cells such as T-cells, monocytes, dendritic cells, granulocytes, etc., as well 

1 0 as receptor and ligands expressed on pancreatic or immune cells. Other moieties which may be 

fused to the polypeptide include therapeutic agents which are used for treatment, for example, 

immunosuppressive drugs such as cyclosporin, SK506, azathioprine, CD3 antibodies and 

steroids. Also, polypeptides may be fused to immune modulators, and other cytokines such as 

alpha or beta interferon. 

15 

4.6.1 DETERMINING POLYPEPTIDE AND POLYNUCLEOTIDE IDENTITY 
AND SIMILARITY 

Preferred identity and/or similarity are designed to give the largest match between the 
sequences tested. Methods to determine identity and similarity are codified in computer 

20 programs including, but are not limited to, the GCG program package, including GAP 

(Devereux, J., et al., Nucleic Acids Research 12(1):387 (1984); Genetics Computer Group, 
University of Wisconsin, Madison, WI), BLASTP, BLASTN, BLASTX, FASTA (Altschul, S.F. 
et al., J. Molec. Biol. 215:403-410 (1990), PSI-BLAST (Altschul S.F. et al., Nucleic Acids Res. 
vol. 25, pp. 3389-3402, herein incorporated by reference), eMatrix software (Wu et aL, J. Comp. 

25 Biol., Vol. 6, pp. 219-235 (1999), herein incorporated by reference), eMotif software (Nevill- 

Manning et al, ISMB-97, Vol. 4, pp. 202-209, herein incorporated by reference), pFam software 
(Sonnhammer et al., Nucleic Acids Res., Vol. 26(1), pp. 320-322 (1998), herein incorporated by 
reference) and the Kyte-Doolittle hydrophobocity prediction algorithm (J. Mol Biol, 157, pp. 
105-31 (1982), incorporated herein by reference). The BLAST programs are publicly available 

30 from the National Center for Biotechnology Information (NCBI) and other sources (BLAST 
Manual, Altschul, S., et al. NCB NLM NIH Bethesda, MD 20894; Altschul, S., et al., J. Mol. 
Biol. 215:403-410(1990). 

4.7 CHIMERIC AND FUSION PROTEINS 

The invention also provides chimeric or fusion proteins. As used herein, a "chimeric 

35 protein" or "fusion protein" comprises a polypeptide of the invention operatively linked to 
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another polypeptide. Within a fusion protein the polypeptide according to the xnvention can 
correspond to all or a portion of a protein according to the invention. In one embodiment, a 
fusion protein comprises at least one biologically active portion of a protein according to the 
invention. In another embodiment, a fusion protein comprises at least two biologically active 
5 portions of a protein according to the invention. Within the fusion protein, the term "operatively 
linked" is intended to indicate that the polypeptide according to the invention and the other 
polypeptide are fused in-frame to each other. The polypeptide can be fused to the N-terminus or 
C-terminus. 

For example, in one embodiment a fusion protein comprises a polypeptide according to 
1 0 the invention operably linked to the extracellular domain of a second protein. 

In another embodiment, the fusion protein is a GST-fusion protein in which the 
polypeptide sequences of the invention are fused to the C-terminus of the GST (i.e., glutathione 

S-transferase) sequences. 

In another embodiment, the fusion protein is an immunoglobulin fusion protein in which 
1 5 the polypeptide sequences according to the invention comprises one or more domains are fused 
to sequences derived from a member of the immunoglobulin protein family. The 
immunoglobulin fusion proteins of the invention can be incorporated into pharmaceutical 
compositions and administered to a subject to inhibit an interaction between a ligand and a 
protein of the invention on the surface of a cell, to thereby suppress signal transduction in vivo. 
20 The immunoglobulin fusion proteins can be used to affect the bioavailability of a cognate ligand. 
Inhibition of the ligand/protein interaction may be useful therapeutically for both the treatment of 
proliferative and differentiative disorders, e.g., cancer as well as modulating (e.g., promoting or 
inhibiting) cell survival. Moreover, the immunoglobulin fusion proteins of the invention can be 
used as immunogens to produce antibodies in a subject, to purify ligands, and in screening assays 
25 to identify molecules that inhibit the interaction of a polypeptide of the invention with a ligand. 

A chimeric or fusion protein of the invention can be produced by standard recombinant 
DNA techniques. For example, DNA fragments coding for the different polypeptide sequences 
are ligated together in-frame in accordance with conventional techniques, e.g., by employing 
blunt-ended or stagger-ended termini for ligation, restriction enzyme digestion to provide for 
30 appropriate termini, filling-in of cohesive ends as appropriate, alkaline phosphatase treatment to 
avoid undesirable joining, and enzymatic ligation. In another embodiment, the fusion gene can 
be synthesized by conventional techniques including automated DNA synthesizers. 
Alternatively, PCR amplification of gene fragments can be carried out using anchor primers that 
give rise to complementary overhangs between two consecutive gene fragments mat can 
3 5 subsequently be annealed and reamplified to generate a chimeric gene sequence (see, for 
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example, Ausubel et al. (eds.) Current Protocols in Molecular Biology, John Wiley & 
Sons, 1992). Moreover, many expression vectors are commercially available that already encode 
a fusion moiety (e.g., a GST polypeptide). A nucleic acid encoding a polypeptide of the 
invention can be cloned into such an expression vector such that the fusion moiety is linked 
in-frame to the protein of the invention. 

4.8 GENE THERAPY 

Mutations in the polynucleotides of the invention gene may result in loss of normal 
function of the encoded protein. The invention thus provides gene therapy to restore normal 
activity of the polypeptides of the invention; or to treat disease states involving polypeptides of 
the invention. Delivery of a functional gene encoding polypeptides of the invention to 
appropriate cells is effected ex vivo, in situ, or in vivo by use of vectors, and more particularly 
viral vectors (e.g. , adenovirus, adeno-associated virus, or a retrovirus), or ex vivo by use of 
physical DNA transfer methods (e.g., liposomes or chemical treatments). See, for example, 
Anderson, Nature, supplement to vol. 392, no. 6679, pp.25-20 (1998). For additional reviews of 
gene therapy technology see Friedmann, Science, 244: 1275-1281 (1989); Verma, Scientific 
American: 68-84 (1990); and Miller, Nature, 357: 455-460 (1992). Introduction of any one of 
the nucleotides of the present invention or a gene encoding the polypeptides of the present 
invention can also be accomplished with extrachromosomal substrates (transient expression) or 
artificial chromosomes (stable expression). Cells may also be cultured ex vivo in the presence of 
proteins of the present invention in order to proliferate or to produce a desired effect on or 
activity in such cells. Treated cells can then be introduced in vivo for therapeutic purposes. 
Alternatively, it is contemplated that in other human disease states, preventing the expression of 
or inhibiting the activity of polypeptides of the invention will be useful in treating the disease 
states. It is contemplated that antisense therapy or gene therapy could be applied to negatively 
regulate the expression of polypeptides of the invention. 

Other methods inhibiting expression of a protein include the introduction of antisense 
molecules to the nucleic acids of the present invention, their complements, or their translated RNA 
sequences, by methods known in the art. Further, the polypeptides of the present invention can be 
inhibited by using targeted deletion methods, or the insertion of a negative regulatory element such 
as a silencer, which is tissue specific. 

The present invention still further provides cells genetically engineered in vivo to express the 
polynucleotides of the invention, wherein such polynucleotides are in operative association with a 
regulatory sequence heterologous to the host cell which drives expression of the polynucleotides in 
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the cell. These methods can be used to increase or decrease the expression of the polynucleotides of 
the present invention. 

Knowledge of DNA sequences provided by the invention allows for modification of cells to 
permit, increase, or decrease, expression of endogenous polypeptide. Cells can be modified (e.g., 
by homologous recombination) to provide increased polypeptide expression by replacing, in whole 
or in part, the naturally occurring promoter with all or part of a heterologous promoter so that the 
cells express the protein at higher levels. The heterologous promoter is inserted in such a manner 
that it is operatively linked to the desired protein encoding sequences. See, for example, PCT 
InternationalPublicationNo. WO 94/12650, PCT International Publication No. WO 92/20808, and 
PCT International Publication No. WO 91/09955. It is also contemplated that, in addition to 
heterologouspromoterDNA, amplifiable marker DNA (e.g., ada, dhfr, and the multifunctional 
CAD gene which encodes carbamyl phosphate synthase, aspartate transcarbamylase, and 
dihydroorotase) and/or intron DNA may be inserted along with the heterologous promoter DNA. If 
linked to the desired protein coding sequence, amplification of the marker DNA by standard 
selection methods results in co-amplification of the desired protein coding sequences in the cells. 

In another embodiment of the present invention, cells and tissues may be engineered to 
express an endogenous gene comprising the polynucleotides of the invention under the control of 
inducible regulatory elements, in which case the regulatory sequences of the endogenous gene may 
be replaced by homologous recombination. As described herein, gene targeting can be used to 
replace a gene's existing regulatory region with a regulatory sequence isolated from a different gene 
or a novel regulatory sequence synthesized by genetic engineering methods. Such regulatory 
sequences may be comprised of promoters, enhancers, scaffold-attachment regions, negative 
regulatory elements, transcriptional initiation sites, regulatory protein binding sites or combinations 
of said sequences. Alternatively, sequences which affect the structure or stability of the RNA or 
protein produced may be replaced, removed, added, or otherwise modified by targeting. These 
sequences include polyadenylation signals, mRNA stability elements, splice sites, leader sequences 
for enhancing or modifying transport or secretion properties of the protein, or other sequences 
which alter or improve the function or stability of protein or RNA molecules. 

The targeting event may be a simple insertion of the regulatory sequence, placing the gene 
under the control of the new regulatory sequence, e.g., inserting a new promoter or enhancer or both 
upstream of a gene. Alternatively, the targeting event may be a simple deletion of a regulatory 
element, such as the deletion of a tissue-specific negative regulatory element. Alternatively, the 
targeting event may replace an existing element; for example, a tissue-specific enhancer can be 
replaced by an enhancer that has broader or different cell-type specificity than the naturally 
occurring elements. Here, the naturally occurring sequences are deleted and new sequences are 
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added. In all cases, the identification of the targeting event may be facilitated by the use of one or 

more selectable marker genes that are contiguous with the targeting DN A, allowing for the selection 

of cells in which the exogenous DNA has integrated into the cell genome. The identification of the 

targeting event may also be facilitated by the use of one or more marker genes exhibiting the 

5 property of negative selection, such that the negatively selectable marker is linked to the exogenous 

DNA, but configured such that the negatively selectable marker flanks the targeting sequence, and 

such that a correct homologous recombination event with sequences in the host cell genome does 

not result in the stable integration of the negatively selectable marker. Markers useful for this 

purpose include the Herpes Simplex Virus thymidine kinase (TK) gene or the bacterial 

1 0 xanthine-guanine phosphoribosyl-transferase (gpt) gene. 

The gene targeting or gene activation techniques which can be used in accordance with this 
aspect of the invention are more particularly described in U.S. Patent No. 5,272,071 to Chappel; 
U.S. Patent No. 5,578,461 to Sherwinet aL; International Application No. PCT/US92/09627 
(WO93/09222)by Selden et al.; and International Application No. PCT/US 90/0643 6 

1 5 (WO91/06667) by Skoultchi et al., each of which is incorporated by reference herein in its entirety. 

4.9 TRANSGENIC ANIMALS 

In preferred methods to determine biological functions of the polypeptides of the 
invention in vivo, one or more genes provided by the invention are either over expressed or 

20 inactivated in the germ line of animals using homologous recombination [Capecchi, Science 
244:1288-1292 (19S9)]. Animals in which the gene is over expressed, under the regulatory 
control of exogenous or endogenous promoter elements, are known as transgenic animals. 
Animals in which an endogenous gene has been inactivated by homologous recombination are 
referred to as "knockout" animals. Knockout animals, preferably non-human mammals, can be 

25 prepared as described in U.S. Patent No. 5,557,032, incorporated herein by reference. 

Transgenic animals are useful to determine the roles polypeptides of the invention play in 
biological processes, and preferably in disease states. Transgenic animals are useful as model 
systems to identify compounds that modulate lipid metabolism. Transgenic animals, preferably 
non-human mammals, are produced using methods as described in U.S. Patent No 5,489,743 and 

30 PCT Publication No. W094/2S122, incorporated herein by reference. 

Transgenic animals can be prepared wherein all or part of a promoter of the 
polynucleotides of the invention is either activated or inactivated to alter the level of expression 
of the polypeptides of the invention. Inactivation can be carried out using homologous 
recombination methods described above. Activation can be achieved by supplementing or even 

35 replacing the homologous promoter to provide for increased protein expression. The 
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homologous promoter can be supplementedby insertion of one or more heterologous enhancer 
elements known to confer promoter activation in a particular tissue. 

The polynucleotides of the present invention also make possible the development, 
through, e.g., homologous recombination or knock out strategies, of animals that fail to express 
5 polypeptides of the invention or that express a variant polypeptide. Such animals are useful as 
models for studying the in vivo activities of polypeptide as well as for studying modulators of the 
polypeptides of the invention. 

In preferred methods to determine biological functions of the polypeptides of the 
invention in vivo, one or more genes provided by the invention are either over expressed or 
10 inactivated in the germ line of animals using homologous recombination [Capecchi, Science 
244:1288-1292 (1989)]. Animals in which the gene is over expressed, under the regulatory 
control of exogenous or endogenous promoter elements, are known as transgenic animals. 
Animals in which an endogenous gene has been inactivated by homologous recombination are 
referred to as "knockout" animals. Knockout animals, preferably non-human mammals, can be 
1 5 prepared as described in U.S. Patent No. 5,557,032, incorporated herein by reference. 

Transgenic animals are useful to determine the roles polypeptides of the invention play in 
biological processes, and preferably in disease states. Transgenic animals are useful as model 
systems to identify compounds that modulate lipid metabolism. Transgenic animals, preferably 
non-human mammals, are produced using methods as described in U.S. Patent No 5,489,743 and 
20 PCT Publication No. W094/28 1 22, incorporated herein by reference. 

Transgenic animals can be prepared wherein all or part of the polynucleotides of the 
invention promoter is either activated or inactivated to alter the level of expression of the 
polypeptides of the invention. Inactivation can be carried out using homologous recombination 
methods described above. Activation can be achieved by supplementing or even replacing the 
25 homologous promoter to provide for increased protein expression. The homologous promoter 
can be supplemented by insertion of one or more heterologous enhancer elements known to 
confer promoter activation in a particular tissue. 

4.10 USES AND BIOLOGICAL ACTIVITY 

30 The polynucleotides and proteins of the present invention are expected to exhibit one or 

more of the uses or biological activities (including those associated with assays cited herein) 
identified herein. Uses or activities described for proteins of the present invention may be 
provided by administration or use of such proteins or of polynucleotides encoding such proteins 
(such as, for example, in gene therapies or vectors suitable for introduction of DNA). The 

35 mechanism underlying the particular condition or pathology will dictate whether the 
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polypeptides of the invention, the polynucleotides of the invention or modulators (activators or 

inhibitors) thereof would be beneficial to the subject in need of treatment. Thus, "therapeutic 

compositions of the invention" include compositions comprising isolated polynucleotides 

(including recombinant DNA molecules, cloned genes and degenerate variants thereof) or 

5 polypeptides of the invention (including full length protein, mature protein and truncations or 

domains thereof), or compounds and other substances that modulate the overall activity of the 

target gene products, either at the level of target gene/protein expression or target protein 

activity. Such modulators include polypeptides, analogs, (variants), including fragments and 

fusion proteins, antibodies and other binding proteins; chemical compounds that directly or 

10 indirectly activate or inhibit the polypeptides of the invention (identified, e.g., via drug screening 
assays as described herein); antisense polynucleotides and polynucleotides suitable for triple 
helix formation; and in particular antibodies or other binding partners that specifically recognize 
one or more epitopes of the polypeptides of the invention. 

The polypeptides of the present invention may likewise be involved in cellular activation 

15 or in one of the other physiological pathways described herein. 



4.10.1 RESEARCH USES AND UTILITIES 

The polynucleotides provided by the present invention can be used by the research 
community for various purposes. The polynucleotides can be used to express recombinant 

20 protein for analysis, characterization or therapeutic use; as markers for tissues in which the 

corresponding protein is preferentially expressed (either constitutively or at a particular stage of 
tissue differentiation or development or in disease states); as molecular weight markers on gels; 
as chromosome markers or tags (when labeled) to identify chromosomes or to map related gene 
positions; to compare with endogenous DNA sequences in patients to identify potential genetic 

25 disorders; as probes to hybridize and thus discover novel, related DNA sequences; as a source of 
information to derive PCR primers for genetic fingerprinting; as a probe to "subtract-out" known 
sequences in the process of discovering other novel polynucleotides; for selecting and making 
oligomers for attachment to a "gene chip' 1 or other support, including for examination of 
expression patterns; to raise anti-protein antibodies using DNA immunization techniques; and as 

30 an antigen to raise anti-DNA antibodies or elicit another immune response. Where the 

polynucleotide encodes a protein which binds or potentially binds to another protein (such as, for 
example, in a receptor-ligand interaction), the polynucleotide can also be used in interaction trap 
assays (such as, for example, that described in Gyuris et aL, Cell 75:791-803 (1993)) to identify 
polynucleotides encoding the other protein with which binding occurs or to identify inhibitors of 

35 the binding interaction. 
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The polypeptides provided by the present invention can similarly be used in assays to 
determine biological activity, including in a panel of multiple proteins for high-throughput 
screening; to raise antibodies or to elicit another immune response; as a reagent (including the 
labeled reagent) in assays designed to quantitatively determine levels of the protein (or its 
receptor) in biological fluids; as markers for tissues in which the corresponding polypeptide is 
preferentially expressed (either constitutively or at a particular stage of tissue differentiation or 
development or in a disease state); and, of course, to isolate correlative receptors or ligands. 
Proteins involved in these binding interactions can also be used to screen for peptide or small 
molecule inhibitors or agonists of the binding interaction. 

Any or all of these research utilities are capable of being developed into reagent grade or 
kit format for commercialization as research products. 

Methods for performing the uses listed above are well known to those skilled in the art. 
References disclosing such methods include without limitation "Molecular Cloning: A 
Laboratory Manual", 2d ed., Cold Spring Harbor Laboratory Press, Sambrook, J., E. F. Fritsch 
and T. Maniatis eds., 1989, and "Methods in Enzymology: Guide to Molecular Cloning 
Techniques", Academic Press, Berger, S. L. and A. R. Kimmel eds., 1987. 

4.10.2 NUTRITIONAL USES 

Polynucleotides and polypeptides of the present invention can also be used as nutritional 
sources or supplements. Such uses include without limitation use as a protein or amino acid 
supplement, use as a carbon source, use as a nitrogen source and use as a source of carbohydrate. In 
such cases the polypeptide or polynucleotide of the invention can be added to the feed of a 
particular organism or can be administered as a separate solid or liquid preparation, such as in the 
form of powder, pills, solutions, suspensions or capsules. In the case of microorganisms, the 
polypeptide or polynucleotide of the invention can be added to the medium in or on which the 
microorganism is cultured. 

4.10.3 CYTOKINE AND CELL PROLIFERATION/DIFFERENTIATION 
ACTIVITY 

A polypeptide of the present invention may exhibit activity relating to cytokine, cell 
proliferation (either inducing or inhibiting) or cell differentiation (either inducing or inhibiting) 
activity or may induce production of other cytokines in certain cell populations. A 
polynucleotide of the invention can encode a polypeptide exhibiting such attributes. Many 
protein factors discovered to date, including all known cytokines, have exhibited activity in one 
or more factor-dependent cell proliferation assays, and hence the assays serve as a convenient 
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confirmation of cytokine activity. The activity of therapeutic compositions of the present 

invention is evidenced by any one of a number of routine factor dependent cell proliferation 

assays for cell lines including, without limitation, 32D, DA2, DA1G, T10, B9, B9/1 1, BaF3, 

MC9/G, M+(preB M+), 2ES, RB5, DAI, 123, Tl 165, HT2, CTLL2, TF-1, Mo7e, CMK, 

5 HUVEC, and Caco. Therapeutic compositions of the invention can be used in the following: 

Assays for T-cell or thymocyte proliferation include without limitation those described 

in: Current Protocols in Immunology, Ed by J. E. Coligan, A. M. Kruisbeek, D. H. Margulies, E. 

M. Shevach, W. Strober, Pub. Greene Publishing Associates and Wiley-Interscience (Chapter 3, 

In Vitro assays for Mouse Lymphocyte Function 3.1-3.19; Chapter 7, Immunologic studies in 

10 Humans); Takai et aL, J. Immunol. 137:3494-3500, 1986; Bertagnolli et al., J. Immunol. 

145:1706-1712, 1990; Bertagnolli et al., Cellular Immunology 133:327-341, 1991; Bertagnolli, 
et al., I. Immunol. 149:3778-3783, 1992; Bowman et al., I. Immunol. 152:1756-1761, 1994. 

Assays for cytokine production and/or proliferation of spleen cells, lymph node cells or 
thymocytes include, without limitation, those described in: Polyclonal T cell stimulation, 

15 Kruisbeek, A. M. and Shevach, E. M. In Current Protocols in Immunology. J. E. e.a. Coligan 
eds. Vol 1 pp. 3.12.1-3.12.14, John Wiley and Sons, Toronto. 1994; and Measurement of mouse 
and human interleukin-y, Schreiber, R. D. In Current Protocols in Immunology. J. E. e.a. Coligan 
eds. Vol 1 pp. 6.8.1-6.8.8, John Wiley and Sons, Toronto. 1994. 

Assays for proliferation and differentiation of hematopoietic and lymphopoietic cells 

20 include, without limitation, those described in: Measurement of Human and Murine Interleukin 2 
and Interleukin 4, Bottomly, K., Davis, L. S. and Lipsky, P. E. In Current Protocols in 
Immunology. J. E. e.a. Coligan eds. Vol 1 pp. 6.3.1-6.3.12, John Wiley and Sons, Toronto. 1991; 
deVries et al., J. Exp. Med. 173:1205-121 1, 1991; Moreau et al., Nature 336:690-692, 1988; 
Greenberger et al., Proc. Natl. Acad. Sci. U.S.A. 80:2931-2938, 1983; Measurement of mouse 

25 and human interleukin 6-Nordan, R. In Current Protocols in Immunology. J. E. Coligan eds. Vol 
1 pp. 6.6.1-6.6.5, John Wiley and Sons, Toronto. 1991; Smith et al., Proc. Natl. Aced. Sci. 
U.S.A. 83:1857-1861, 1986; Measurement of human Interleukin 1 1 --Bennett, F., Giannotti, JL 
Clark, S. C. and Turner, K. J. In Current Protocols in Immunology. J. E. Coligan eds. Vol 1 pp. 
6.15.1 John Wiley and Sons, Toronto. 1991; Measurement of mouse and human Interleukin 

30 9-Ciarletta, A. s Giannotti, J., Clark, S. C. and Turner, K. J. In Current Protocols in Immunology. 
J. E. Coligan eds. Vol 1 pp. 6.13.1, John Wiley and Sons, Toronto. 1991. 

Assays for T-cell clone responses to antigens (which will identify, among others, proteins 
that affect APC-T cell interactions as well as direct T-cell effects by measuring proliferation and 
cytokine production) include, without limitation, those described in: Current Protocols in 

35 Immunology, Ed by J. E. Coligan, A. M. Kruisbeek, D. H. Margulies, E. M. Shevach, W Strober, 
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Pub. Greene Publishing Associates and Wiley-Interscience (Chapter 3, In Vitro assays for Mouse 
Lymphocyte Function; Chapter 6, Cytokines and their cellular receptors; Chapter 7, 
Immunologic studies in Humans); Weinberger et al., Proc. Natl. Acad. Sci. USA 77:6091-6095, 

1980; Weinberger et al., Eur. J. Immun. 11:405-411, 1981; Takai et al., J. Immunol. 

137:3494-3500, 1986; Takai et al., J. Immunol. 140:508-512, 1988. 

4.10.4 STEM CELL GROWTH FACTOR ACTIVITY 

A polypeptide of the present invention may exhibit stem cell growth factor activity and 
be involved in the proliferation, differentiation and survival of pluripotent and totipotent stem 
cells including primordial germ cells, embryonic stem cells, hematopoietic stem cells and/or 
germ line stem cells. Administration of the polypeptide of the invention to stem cells in vivo or 
ex vivo is expected to maintain and expand cell populations in a totipotential or pluripotential 
state which would be useful for re-engineering damaged or diseased tissues, transplantation, 
manufacture of bio-pharmaceuticals and the development of bio-sensors. The ability to produce 
large quantities of human cells has important working applications for the production of human 
proteins which currently must be obtained from non-human sources or donors, implantation of 
cells to treat diseases such as Parkinson's, Alzheimer's and other neurodegenerative diseases; 
tissues for grafting such as bone marrow, skin, cartilage, tendons, bone, muscle (including 
cardiac muscle), blood vessels, cornea, neural cells, gastrointestinal cells and others; and organs 
for transplantation such as kidney, liver, pancreas (including islet cells), heart and lung. 

It is contemplated that multiple different exogenous growth factors and/or cytokines may 
be administered in combination with the polypeptide of the invention to achieve the desired 
effect, including any of the growth factors listed herein, other stem cell maintenance factors, and 
specifically including stem cell factor (SCF), leukemia inhibitory factor (LIF), Flt-3 ligand (Flt- 
3L), any of the interleukins, recombinant soluble IL-6 receptor fused to IL-6, macrophage 
inflammatory protein 1-alpha (MIP-1 -alpha), G-CSF, GM-CSF, thrombopoietin (TPO), platelet 
factor 4 (PF-4), platelet-derived growth factor (PDGF), neural growth factors and basic 
fibroblast growth factor (bFGF). 

Since totipotent stem cells can give rise to virtually any mature cell type, expansion of 
these cells in culture will facilitate the production of large quantities of mature cells. Techniques 
for culturing stem cells are known in the art and administration of polypeptides of the invention, 
optionally with other growth factors and/or cytokines, is expected to enhance the survival and 
proliferation of the stem cell populations. This can be accomplished by direct administration of 
the polypeptide of the invention to the culture medium. Alternatively, stroma cells transfected 
with a polynucleotide that encodes for the polypeptide of the invention can be used as a feeder 
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layer for the stem cell populations in culture or in vivo. Stromal support cells for feeder layers 

may include embryonic bone marrow fibroblasts, bone marrow stromal cells, fetal liver cells, or 

cultured embryonic fibroblasts (see U.S. Patent No. 5,690,926). 

Stem ceils themselves can be transfected with a polynucleotide of the invention to induce 

5 autocrine expression of the polypeptide of the invention. This will allow for generation of 

undifferentiated totipotential/pluripotential stem cell lines that are useful as is or that can then be 

differentiated into the desired mature cell types. These stable cell lines can also serve as a source 

of undifferentiated totipotential/pluripotential mRNA to create cDNA libraries and templates for 

polymerase chain reaction experiments. These studies would allow for the isolation and 

10 identification of differentially expressed genes in stem cell populations that regulate stem cell 
proliferation and/or maintenance. 

Expansion and maintenance of totipotent stem cell populations will be useful in the 
treatment of many pathological conditions. For example, polypeptides of the present invention 
may be used to manipulate stem cells in culture to give rise to neuroepithelial cells that can be 

15 used to augment or replace cells damaged by illness, autoimmune disease, accidental damage or 
genetic disorders. The polypeptide of the invention may be useful for inducing the proliferation 
of neural cells and for the regeneration of nerve and brain tissue, i.e. for the treatment of central 
and peripheral nervous system diseases and neuropathies, as well as mechanical and traumatic 
disorders which involve degeneration, death or trauma to neural cells or nerve tissue. In 

20 addition, the expanded stem cell populations can also be genetically altered for gene therapy 
purposes and to decrease host rejection of replacement tissues after grafting or implantation. 

Expression of the polypeptide of the invention and its effect on stem cells can also be ■ 
manipulated to achieve controlled differentiation of the stem cells into more differentiated cell 
types. A broadly applicable method of obtaining pure populations of a specific differentiated 

25 , cell type from undifferentiated stem cell populations involves the use of a cell-type specific 

promoter driving a selectable marker. The selectable marker allows only cells of the desired type 
to survive. For example, stem cells can be induced to differentiate into cardiomyocytes (Wobus 
et al., Differentiation, 48: 173-182, (1991); Klug et aL J. Clin. Invest., 98(1): 216-224, (1998)) 
or skeletal muscle cells (Browder, L. W. In: Principles of Tissue Engineering eds. Lanza et aL, 

30 Academic Press (1997)). Alternatively, directed differentiation of stem cells can be 

accomplished by culturing the stem cells in the presence of a differentiation factor such as 
retinoic acid and an antagonist of the polypeptide of the invention which would inhibit the 
effects of endogenous stem cell factor activity and allow differentiation to proceed. 

In vitro cultures of stem cells can be used to determine if the polypeptide of the invention 

35 exhibits stem cell growth factor activity. Stem cells are isolated from any one of various cell 
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sources (including hematopoietic stem cells and embryonic stem cells) and cultured on a feeder 
layer, as described by Thompson et al. Proc. Natl. Acad. Sci, U.S.A., 92: 7844-7848 (1995), in 
the presence of the polypeptide of the invention alone or in combination with other growth 
factors or cytokines. The ability of the polypeptide of the invention to induce stem cells 
proliferation is determined by colony formation on semi-solid support e.g. as described by 
Bernstein et al., Blood, 77: 2316-2321 (1991). 

4.10.5 HEMATOPOIESIS REGULATING ACTIVITY 

A polypeptide of the present invention may be involved in regulation of hematopoiesis 
and, consequently, in the treatment of myeloid or lymphoid cell disorders. Even marginal 
biological activity in support of colony forming cells or of factor-dependent cell lines indicates 
involvement in regulating hematopoiesis, e.g. in supporting the growth and proliferation of 
erythroid progenitor cells alone or in combination with other cytokines, thereby indicating 
utility, for example, in treating various anemias or for use in conjunction with 
irradiation/chemotherapy to stimulate the production of erythroid precursors and/or erythroid 
cells; in supporting the growth and proliferation of myeloid cells such as granulocytes and 
monocytes/macrophages (i.e., traditional CSF activity) useful, for example, in conjunction with 
chemotherapy to prevent or treat consequent myelo-suppression; in supporting the growth and 
proliferation of megakaryocytes and consequently of platelets thereby allowing prevention or 
treatment of various platelet disorders such as thrombocytopenia, and generally for use in place 
of or complimentary to platelet transfusions; and/or in supporting the growth and proliferation of 
hematopoietic stem cells which are capable of maturing to any and all of the above-mentioned 
hematopoietic cells and therefore find therapeutic utility in various stem cell disorders (such as 
those usually treated with transplantation, including, without limitation, aplastic anemia and 
paroxysmal nocturnal hemoglobinuria), as well as in repopulating the stem cell compartment 
post iiTadiation/chemotherapy, either in-vivo or ex-vivo (i.e., in conjunction with bone marrow 
transplantation or with peripheral progenitor cell transplantation (homologous or heterologous)) 
as normal cells or genetically manipulated for gene therapy. 

Therapeutic compositions of the invention can be used in the following: 
Suitable assays for proliferation and differentiation of various hematopoietic lines are 
cited above. 

Assays for embryonic stem cell differentiation (which will identify, among others, 
proteins that influence embryonic differentiation hematopoiesis) include, without limitation, 
those described in: Johansson et al. Cellular Biology 15:141-151, 1995; Keller et al., Molecular 
and Cellular Biology 13:473-486, 1993; McClanahan et al., Blood 81:2903-2915, 1993. 
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Assays for stem cell survival and differentiation (which will identify, among others, 

proteins that regulate lympho-hematopoiesis) include, without limitation, those described in: 

Methylcellulose colony forming assays, Freshney, M. G. In Culture of Hematopoietic Cells. R. I. 

Freshney, et aL eds. Vol pp. 265-268, Wiley-Liss, Inc., New York, N.Y. 1994; Hirayama et al., 

5 Proc. Natl. Acad. Sci. USA 89:5907-591 1, 1992; Primitive hematopoietic colony forming cells 

with high proliferative potential, McNiece, I. K. and Briddell, R. A. In Culture of Hematopoietic 

Cells. R. I. Freshney, et al. eds. Vol pp. 23-39, Wiley-Liss, Inc., New York, N.Y. 1994; Neben et 

al., Experimental Hematology 22:353-359, 1994; Cobblestone area forming cell assay, 

Ploemacher, R. E. In Culture of Hematopoietic Cells. R. I. Freshney, et al. eds. Vol pp. 1-21, 

1 0 Wiley-Liss, Inc., New York, N.Y. 1994; Long term bone marrow cultures in the presence of 

stromal cells, Spooncer, E., Dexter, M. and Allen, T. In Culture of Hematopoietic Cells. R. I. 

Freshney, et al. eds. Vol pp. 1 63-179, Wiley-Liss, Inc., New York, N.Y. 1994; Long term culture 

initiating cell assay, Sutherland, H. J. In Culture of Hematopoietic Cells. R. L Freslmey, et al. 

eds. Vol pp. 139-162, Wiley-Liss, Inc., New York, N.Y. 1994. 

15 

4.10.6 TISSUE GROWTH ACTIVITY 

A polypeptide of the present invention also may be involved in bone, cartilage, tendon, 
ligament and/or nerve tissue growth or regeneration, as well as in wound healing and tissue 
repair and replacement, and in healing of burns, incisions and ulcers. 

20 A polypeptide of the present invention which induces cartilage and/or bone growth in 

circumstances where bone is not normally formed, has application in the healing of bone 
fractures and cartilage damage or defects in humans and other animals. Compositions of a 
polypeptide, antibody, binding partner, or other modulator of the invention may have 
prophylactic use in closed as well as open fracture reduction and also in the improved fixation of 

25 artificial joints. De novo bone formation induced by an osteogenic agent contributes to the 
repair of congenital, trauma induced, or oncologic resection induced craniofacial defects, and 
also is useful in cosmetic plastic surgery. 

A polypeptide of this invention may also be involved in attracting bone-forming cells, 
stimulating growth of bone-forming cells, or inducing differentiation of progenitors of 

30 bone-forming cells. Treatment of osteoporosis, osteoarthritis, bone degenerative disorders, or 
periodontal disease, such as through stimulation of bone and/or cartilage repair or by blocking 
inflammation or processes of tissue destruction (collagenase activity, osteoclast activity, etc.) 
mediated by inflammatory processes may also be possible using the composition of the 
invention. 
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Another category of tissue regeneration activity that may involve the polypeptide of the 
present invention is tendon/ligament formation. Induction of tendon/ligament-like tissue or 
other tissue formation in circumstances where such tissue is not normally formed, has 
application in the healing of tendon or ligament tears, deformities and other tendon or ligament 
5 defects in humans and other animals. Such a preparation employing a tendon/ligament-like 
tissue inducing protein may have prophylactic use in preventing damage to tendon or ligament 
tissue, as well as use in the improved fixation of tendon or ligament to bone or other tissues, and 
in repairing defects to tendon or ligament tissue. De novo tendon/ligament-like tissue formation 
induced by a composition of the present invention contributes to the repair of congenital, trauma 
10 induced, or other tendon or ligament defects of other origin, and is also useful in cosmetic plastic 
surgery for attachment or repair of tendons or ligaments. The compositions of the present 
invention may provide environment to attract tendon- or ligament-forming cells, stimulate 
growth of tendon- or ligament-forming cells, induce differentiation of progenitors of tendon- or 
ligament-forming cells, or induce growth of tendon/ligament cells or progenitors ex vivo for 
1 5 return in vivo to effect tissue repair. The compositions of the invention may also be useful in the 
treatment of tendinitis, carpal tunnel syndrome and other tendon or ligament defects. The 
compositions may also include an appropriate matrix and/or sequestering agent as a carrier as is 
well known in the art. 

The compositions of the present invention may also be useful for proliferation of neural 
20 cells and for regeneration of nerve and brain tissue, i.e. for the treatment of central and peripheral 
nervous system diseases and neuropathies, as well as mechanical and traumatic disorders, which 
involve degeneration, death or trauma to neural cells or nerve tissue. More specifically, a 
composition may be used in the treatment of diseases of the peripheral nervous system, such as 
peripheral nerve injuries, peripheral neuropathy and localized neuropathies, and central nervous 
25 system diseases, such as Alzheimer's, Parkinson's disease, Huntington's disease, amyotrophic 
lateral sclerosis, and Shy-Drager syndrome. Further conditions that may be treated in 
accordance with the present invention include mechanical and traumatic, disorders, such as spinal 
cord disorders, head trauma and cerebrovascular diseases such as stroke. Peripheral neuropathies 
resulting from chemotherapy or other medical therapies may also be treatable using a 
30 composition of the invention. 

Compositions of the invention may also be useful to promote better or faster closure of 
non-healing wounds, including without limitation pressure ulcers, ulcers associated with vascular 
insufficiency, surgical and traumatic wounds, and the like. 

Compositions of the present invention may also be involved in the generation or 
35 regeneration of other tissues, such as organs (including, for example, pancreas, liver, intestine. 
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kidney, skin, endothelium), muscle (smooth, skeletal or cardiac) and vascular (including vascular 
endothelium) tissue, or for promoting the growth of cells comprising such tissues. Part of the 
desired effects may be by inhibition or modulation of fibrotic scarring may allow normal tissue 
to regenerate. A polypeptide of the present invention may also exhibit angiogenic activity. 
5 A composition of the present invention may also be useful for gut protection or 

regeneration and treatment of lung or liver fibrosis, reperfusion injury in various tissues, and 
conditions resulting from systemic cytokine damage. 

A composition of the present invention may also be useful for promoting or inhibiting 
differentiation of tissues described above from precursor tissues or cells; or for inhibiting the 
10 growth of tissues described above. 

Therapeutic compositions of the invention can be used in the following; 

Assays for tissue generation activity include, without limitation, those described in: 
International Patent Publication No. WO95/16035 (bone, cartilage, tendon); International Patent 
Publication No. WO95/05846 (nerve, neuronal); International Patent Publication No. 
1 5 W09 1 /0749 1 (skin, endothelium). 

Assays for wound healing activity include, without limitation, those described in: Winter, 
Epidermal Wound Healing, pps. 71-112 (Maibach, H. I. and Rovee, D. T., eds.), Year Book 
Medical Publishers, Inc., Chicago, as modified by Eaglstein and Mertz, J. Invest. Dermatol 
71:382-84(1978). 

20 

4.10.7 IMMUNE STIMULATING OR SUPPRESSING ACTIVITY 

A polypeptide of the present invention may also exhibit immune stimulating or immune 
suppressing activity*, including without limitation the activities for which assays are described 
herein. A polynucleotide of the invention can encode a polypeptide exhibiting such activities. A 

25 protein may be useful in the treatment of various immune deficiencies and disorders (including 
severe combined immunodeficiency (SCID)) ? e.g., in regulating (up or down) growth and 
proliferation of T and/or B lymphocytes, as well as effecting the cytolytic activity of NK cells 
and other cell populations. These immune deficiencies may be genetic or be caused by viral {e.g., 
HIV) as well as bacterial or fungal infections, or may result from autoimmune disorders. Ivlore 

30 specifically, infectious diseases causes by viral, bacterial, fungal or other infection may be 

treatable using a protein of the present invention, including infections by HIV, hepatitis viruses, 
herpes viruses, mycobacteria, Leishmania spp., malaria spp. and various fungal infections such 
as candidiasis. Of course, in this regard, proteins of the present invention may also be useful 
where a boost to the immune system generally may be desirable, i.e., in the treatment of cancer. 
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Autoimmune disorders which may be treated using a protein of the present invention 
include, for example, connective tissue disease, multiple sclerosis, systemic lupus erythematosus, 
rheumatoid arthritis, autoimmune pulmonary inflammation, Guillain-Barre syndrome, 
autoimmune thyroiditis, insulin dependent diabetes mellitis, myasthenia gravis, graft-versus-host 
disease and autoimmune inflammatory eye disease. Such a protein (or antagonists thereof, 
including antibodies) of the present invention may also to be useful in the treatment of allergic 
reactions and conditions (e.g., anaphylaxis, serum sickness, drug reactions, food allergies, insect 
venom allergies, mastocytosis, allergic rhinitis, hypersensitivity pneumonitis, urticaria, 
angioedema, eczema, atopic dermatitis, allergic contact dermatitis, erythema multiforme, 
Stevens-Johnson syndrome, allergic conjunctivitis, atopic keratoconjunctivitis, venereal 
keratoconjunctivitis, giant papillary conjunctivitis and contact allergies), such as asthma 
(particularly allergic asthma) or other respiratory problems. Other conditions, in which immune 
suppression is desired (including, for example, organ transplantation), may also be treatable 
using a protein (or antagonists thereof) of the present invention. The therapeutic effects of the 
polypeptides or antagonists thereof on allergic reactions can be evaluated by in vivo animals 
models such as the cumulative contact enhancement test (Lastbom et al., Toxicology 125 : 59-66, 
1 998), skin prick test (Hoffmann et al., Allergy 54: 446-54, 1 999), guinea pig skin sensitization 
test (Vohr et al., Arch. Toxocol. 73: 501-9), and murine local lymph node assay (Kimber et al., 
J. Toxicol. Environ. Health 53: 563-79). 

Using the proteins of the invention it may also be possible to modulate immune 
responses, in a number of ways. Down regulation may be in the form of inhibiting or blocking 
an immune response already in progress or may involve preventing the induction of an immune 
response. The functions of activated T cells may be inhibited by suppressing T cell responses or 
by inducing specific tolerance in T cells, or both. Immunosuppression of T cell responses is 
generally an active, non-antigen-specific, process which requires continuous exposure of the T 
cells to the suppressive agent. Tolerance, which involves inducing non-responsiveness or anergy 
in T cells, is distinguishable from immunosuppression in that it is generally antigen-specific and 
persists after exposure to the tolerizing agent has ceased. Operationally, tolerance can be 
demonstrated by the lack of a T cell response upon reexposure to specific antigen in the absence 

of the tolerizing agent. 

Down regulating or preventing one or more antigen functions (including without 
limitation B lymphocyte antigen functions (such as, for example, B7)), e.g., preventing high 
level lymphokine synthesis by activated T cells, will be useful in situations of tissue, skin and 
organ transplantation and in graft-versus-host disease (GVHD). For example, blockage of T cell 
function should result in reduced tissue destruction in tissue transplantation. Typically, in tissue 
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transplants, rejection of the transplant is initiated through its recognition as foreign by T cells, 

followed by an immune reaction that destroys the transplant. The administration of a therapeutic 

composition of the invention may prevent cytokine synthesis by immune cells, such as T cells, 

and thus acts as an immunosuppressant. Moreover, a lack of costimulation may also be 

5 sufficient to anergize the T cells, thereby inducing tolerance in a subject. Induction of long-term 

tolerance by B lymphocyte antigen-blocking reagents may avoid the necessity of repeated 

administration of these blocking reagents. To achieve sufficient immunosuppression or 

tolerance in a subject, it may also be necessary to block the function of a combination of B 

lymphocyte antigens. 

10 The efficacy of particular therapeutic compositions in preventing organ transplant 

rejection or GVHD can be assessed using animal models that are predictive of efficacy in 
humans. Examples of appropriate systems which can be used include allogeneic cardiac grafts in 
rats and xenogeneic pancreatic islet cell grafts in mice, both of which have been used to examine 
the immunosuppressive effects of CTLA4Ig fusion proteins in vivo as described in Lenschow et 

15 al., Science 257:789-792 (1992) and Turka et al, Proc. Natl. Acad. Sci USA, 89:1 1 102-1 1 105 
(1992). In addition, murine models of GVHD (see Paul ed., Fundamental Immunology, Raven 
Press, New York, 1989, pp. 846-847) can be used to determine the effect of therapeutic 
compositions of the invention on the development of that disease. 

Blocking antigen function may also be therapeutically useful for treating autoimmune 

20 diseases. Many autoimmune disorders are the result of inappropriate activation of T cells that 
are reactive against self-tissue and which promote the production of cytokines and 
autoantibodies involved in the pathology of the diseases. Preventing the activation of 
autoreactive T cells may reduce or eliminate disease symptoms. Administration of reagents 
which block stimulation of T cells can be used to inhibit T cell activation and prevent production 

25 of autoantibodies or T cell-derived cytokines which may be involved in the disease process. 
Additionally, blocking reagents may induce antigen-specific tolerance of autoreactive T cells 
which could lead to long-term relief from the disease. The efficacy of blocking reagents in 
preventing or alleviating autoimmune disorders can be determined using a number of 
well-characterized animal models of human autoimmune diseases. Examples include murine 

30 experimental autoimmune encephalitis, systemic lupus erythmatosis in MRL/lpr/lpr mice or 

NZB hybrid mice, murine autoimmune collagen arthritis, diabetes mellitus in NOD mice and BB 
rats, and murine experimental myasthenia gravis (see Paul ed., Fundamental Immunology, Raven 
Press. New York, 1989, pp. 840-856). 

Upregulation of an antigen function (e.g., a B lymphocyte antigen function), as a means 

35 of up regulating immune responses, may also be useful in therapy. Upregulation of immune 
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responses may be in the form of enhancing an existing immune response or eliciting an initial 
immune response. For example, enhancing an immune response may be useful in cases of viral 
infection, including systemic viral diseases such as influenza, the common cold, and 
encephalitis. 

5 Alternatively, anti-viral immune responses may be enhanced in an infected patient by 

removing T cells from the patient, costimulating the T cells in vitro with viral antigen-pulsed 
APCs either expressing a peptide of the present invention or together with a stimulatory form of 
a soluble peptide of the present invention and reintroducing the in vitro activated T cells into the 
patient. Another method of enhancing anti-viral immune responses would be to isolate infected 
1 0 cells from a patient, transfect them with a nucleic acid encoding a protein of the present 

invention as described herein such that the cells express all or a portion of the protein on their 
surface, and reintroduce the transfected cells into the patient. The infected cells would now be 
capable of delivering a costimulatory signal to, and thereby activate, T cells in vivo. 

A polypeptide of the present invention may provide the necessary stimulation signal to T 
1 5 cells to induce a T cell mediated immune response against the transfected tumor cells. In 
addition, tumor cells which lack MHC class I or MHC class II molecules, or which fail to 
reexpress sufficient mounts of MHC class I or MHC class II molecules, can be transfected with 
nucleic acid encoding all or a portion of (e.g., a cytoplasmic-domain truncated portion) of an 
MHC class I alpha chain protein and (5 2 microglobulin protein or an MHC class II alpha chain 
20 protein and an MHC class II beta chain protein to thereby express MHC class I or MHC class II 
proteins on the cell surface. Expression of the appropriate class I or class II MHC in conjunction 
with a peptide having the activity of a B lymphocyte antigen (e.g., B7-1 , B7-2, B7-3) induces a T 
cell mediated immune response against the transfected tumor cell. Optionally, a gene encoding 
an antisense construct which blocks expression of an MHC class II associated protein, such as 
25 the invariant chain, can also be cotransfected with a DNA encoding a peptide having the activity 
of a B lymphocyte antigen to promote presentation of tumor associated antigens and induce 
tumor specific immunity. Thus, the induction of a T cell mediated immune response in a human 
subject may be sufficient to overcome tumor-specific tolerance in the subject. 

The activity of a protein of the invention may, among other means, be measured by the 

30 following methods: 

Suitable assays for thymocyte or splenocyte cytotoxicity include, without limitation, 
those described in: Current Protocols in Immunology, Ed by J. E. Coligan, A. M. Kruisbeek, D. 
H. Margulies, E. M. Shevach, W. Strober, Pub. Greene Publishing Associates and 
Wiley-Interscience (Chapter 3, In Vitro assays for Mouse Lymphocyte Function 3.1-3.19; 

35 Chapter 7, Immunologic studies in Humans); Herrmann et al., Proc. Natl. Acad. Sci. USA 
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78:2488-2492, 1981; Herrmann et al., J. Immunol. 128:1968-1974, 1982; Handaetal., J. 
Immunol. 135:1564-1572, 1985; Takai et al., I. Immunol. 137:3494-3500, 1986; Takai et al., J. 
Immunol. 140:508-512, 1988; Bowman et al., J. Virology 61:1992-1998; Bertagnolli et al., 
Cellular Immunology 133:327-341, 1991; Brown et al., J. Immunol. 153:3079-3092, 1994. 
5 Assays for T-cell-dependent immunoglobulin responses and isotype switching (which 

will identify, among others, proteins that modulate T-cell dependent antibody responses and that 
affect Thl/Th2 profiles) include, without limitation, those described in: Maliszewski, J. 
Immunol. 144:3028-3033, 1990; and Assays for B cell function: In vitro antibody production, 
Mond, J. J. and Brunswick, M. In Current Protocols in Immunology. J. E. e.a. Coligan eds. Vol 1 

10 pp. 3.8.1-3.8.16, John Wiley and Sons, Toronto. 1994. 

Mixed lymphocyte reaction (MLR) assays (which will identify, among others, proteins 
that generate predominantly Thl and CTL responses) include, without limitation, those described 
in: Current Protocols in Immunology, Ed by J. E. Coligan, A. M. Kruisbeek, D. H. Margulies, E. 
M. Shevach, W. Strober, Pub. Greene Publishing Associates and Wiley-Interscience (Chapter 3, 

1 5 In Vitro assays for Mouse Lymphocyte Function 3.1-3.19; Chapter 7, Immunologic studies in 

Humans); Takai et al., J. Immunol. 137:3494-3500, 1986; Takai et al., J. Immunol. 140:508-512, 
1988; Bertagnolli et al., J. Immunol. 149:3778-3783, 1992. 

Dendritic cell-dependent assays (which will identify, among others, proteins expressed, 
by dendritic cells that activate naive T-cells) include, without limitation, those described in: 

20 Guery et al., J. Immunol. 134:536-544, 1995; Inaba et al.. Journal of Experimental Medicine 

173:549-559, 1991; Macatonia et al., Journal of Immunology 154:5071-5079, 1995; Porgador et 
al., Journal of Experimental Medicine 182:255-260, 1995; Nair et al., Journal of Virology 
67:4062-4069, 1993; Huang et al., Science 264:961-965, 1994; Macatonia et al, Journal of 
Experimental Medicine 169:1255-1264, 1989; Bhardwaj et al., Journal of Clinical Investigation 

25 94:797-807, 1994; and Inaba et al., Journal of Experimental Medicine 172:63 1-640, 1990. 

Assays for lymphocyte survival/apoptosis (which will identify, among others, proteins 
that prevent apoptosis after superantigen induction and proteins that regulate lymphocyte 
homeostasis) include, without limitation, those described in: Darzynkiewicz et al., Cytometry 
13:795-808. 1992; Gorczyca et al., Leukemia 7:659-670, 1993; Gorczyca et al., Cancer Research 

30 53:1945-1951. 1993; Itoh et al., Cell 66:233-243, 1991 ; Zacharchuk, Journal of Immunology 

145:4037-4045, 1990; Zamai et al., Cytometry 14:891-897, 1993; Gorczyca et al., International 
Journal of Oncology 1:639-648, 1992. 

Assays for proteins that influence early steps of T-cell commitment and development 
include, without limitation, those described in: Antica et al., Blood 84:1 1 1-117, 1994; Fine et 
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al., Cellular Immunology 155:1 1 1-122, 1994; Galy et al., Blood 85:2770-2778, 1995; Toki et al., 
Proc. Nat. Acad Sci. USA 88:7548-7551, 1991. 



4.10.8 ACTIVIN/INHIBIN ACTIVITY 

A polypeptide of the present invention may also exhibit activin- or inhibin-related 
activities. A polynucleotide of the invention may encode a polypeptide exhibiting such 
characteristics. Inhibins are characterized by their ability to inhibit the release of follicle 
stimulating hormone (FSH), while activins and are characterized by their ability to stimulate the 
release of follicle stimulating hormone (FSH). Thus, a polypeptide of the present invention, 
alone or in heterodimers with a member of the inhibin family, may be useful as a contraceptive 
based on the ability of inhibins to decrease fertility in female mammals and decrease 
spermatogenesis in male mammals. Administration of sufficient amounts of other inhibins can 
induce infertility in these mammals. Alternatively, the polypeptide of the invention, as a 
homodimer or as a heterodimer with other protein subunits of the inhibin group, may be useful as 
a fertility inducing therapeutic, based upon the ability of activin molecules in stimulating FSH 
release from cells of the anterior pituitary. See, for example, U.S. Pat. No. 4,798,885. A 
polypeptide of the invention may also be useful for advancement of the onset of fertility in 
sexually immature mammals, so as to increase the lifetime reproductive performance of domestic 
animals such as, but not limited to, cows, sheep and pigs. 

The activity of a polypeptide of the invention may, among other means, be measured by 

the following methods. 

Assays for activin/inhibin activity include, without limitation, those described in: Vale et 
al., Endocrinology 91 :562-572, 1972; Ling et al., Nature 321 :779-782, 1986; Vale et al., Nature 
321 .776-779, 1986; Mason et al., Nature 318:659-663, 1985; Forage et al., Proc. Natl. Acad. Sci. 
USA 83:3091-3095, 1986. 

4.10.9 CHEMOTACTIC/CHEMOKINETIC ACTIVITY 

A polypeptide of the present invention may be involved in chemotactic or chemokinetic 
activity for mammalian cells, including, for example, monocytes, fibroblasts, neutrophils, 
T-cells, mast cells, eosinophils, epithelial and/or endothelial cells. A polynucleotide of the 
invention can encode a polypeptide exhibiting such attributes. Chemotactic and chemokinetic 
receptor activation can be used to mobilize or attract a desired cell population to a desired site of 
action. Chemotactic or chemokinetic compositions (e.g. proteins, antibodies, binding partners, 
or modulators of the invention) provide particular advantages in treatment of wounds and other 
trauma to tissues., as well as in treatment of localized infections. For example, attraction of 
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lymphocytes, monocytes or neutrophils to tumors or sites of infection may result in improved 
immune responses against the tumor or infecting agent. 

A protein or peptide has chemotactic activity for a particular cell population if it can 
stimulate, directly or indirectly, the directed orientation or movement of such cell population. 
5 Preferably, the protein or peptide has the ability to directly stimulate directed movement of cells. 
Whether a particular protein has chemotactic activity for a population of cells can be readily 
determined by employing such protein or peptide in any known assay for cell chemotaxis. 



10 chemotaxis) consist of assays that measure the ability of a protein to induce the migration of 
cells across a membrane as well as the ability of a protein to induce the adhesion of one cell 
population to another cell population. Suitable assays for movement and adhesion include, 
without limitation, those described in: Current Protocols in Immunology, Ed by J. E. Coligan, A. 
M. Kruisbeek, D. H. Marguiles, E. M. Shevach, W. Strober, Pub. Greene Publishing Associates 

15 and Wiley-Interscience (Chapter 6.12, Measurement of alpha and beta Chemokines 

6.12.1-6.12.28; Taub et al. J. Clin. Invest. 95:1370-1376, 1995; Lind et al. APMIS 103:140-146, 
1995; Muller et al Eur. J. Immunol. 25:1744-1748; Gruber et al. J. of Immunol. 152:5860-5867, 
1994; Johnston et al. J. of Immunol. 153:1762-1768, 1994. 

20 4.10.10 HEMOSTATIC AND THROMBOLYTIC ACTIVITY 

A polypeptide of the invention may also be involved in hemostatis or thrombolysis or 
thrombosis. A polynucleotide of the invention can encode a polypeptide exhibiting such 
attributes. Compositions may be useful in treatment of various coagulation disorders (including 
hereditary disorders, such as hemophilias) or to enhance coagulation and other hemostatic events 
25 in treating wounds resulting from trauma, surgery or other causes. A composition of the 
invention may also be useful for dissolving or inhibiting formation of thromboses and for 
treatment and prevention of conditions resulting therefrom (such as, for example, infarction of 
cardiac and central nervous system vessels (e.g., stroke). 



described in: Linet et al., J. Clin. Pharmacol. 26:131-140, 1986; Burdick et al., Thrombosis Res. 
45:413-419, 1987; Humphrey et al., Fibrinolysis 5:71-79 (1991); Schaub, Prostaglandins 
35:467-474, 1988. 



Therapeutic compositions of the invention can be used in the following: 

Assays for chemotactic activity (which will identify proteins that induce or prevent 



30 



Therapeutic compositions of the invention can be used in the following: 

Assay for hemostatic and thrombolytic activity include without limitation, those 
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4.10.11 



CANCER DIAGNOSIS AND THERAPY 
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Polypeptides of the invention may be involved in cancer cell generation, proliferation or 

metastasis. Detection of the presence or amount of polynucleotides or polypeptides of the 
invention may be useful for the diagnosis and/or prognosis of one or more types of cancer. For 
example, the presence or increased expression of a polynucleotide/polypeptide of the invention 
may indicate a hereditary risk of cancer, a precancerous condition, or an ongoing malignancy. 
Conversely, a defect in the gene or absence of the polypeptide may be associated with a cancer 
condition. Identification of single nucleotide polymorphisms associated with cancer or a 
predisposition to cancer may also be useful for diagnosis or prognosis. 

Cancer treatments promote tumor regression by inhibiting tumor cell proliferation, 
inhibiting angiogenesis (growth of new blood vessels that is necessary to support tumor growth) 
and/or prohibiting metastasis by reducing tumor cell motility or invasiveness. Therapeutic 
compositions of the invention may be effective in adult and pediatric oncology including in solid 
phase tumors/malignancies, locally advanced tumors, human soft tissue sarcomas, metastatic 
cancer, including lymphatic metastases, blood cell malignancies including multiple myeloma, 
acute and chronic leukemias, and lymphomas, head and neck cancers including mouth cancer, 
larynx cancer and thyroid cancer, lung cancers including small cell carcinoma and non-small cell 
cancers, breast cancers including small cell carcinoma and ductal carcinoma, gastrointestinal 
cancers including esophageal cancer, stomach cancer, colon cancer, colorectal cancer and polyps 
associated with colorectal neoplasia, pancreatic cancers, liver cancer, urologic cancers including 
bladder cancer and prostate cancer, malignancies of the female genital tract including ovarian 
carcinoma, uterine (including endometrial) cancers, and solid tumor in the ovarian follicle, 
kidney cancers including renal cell carcinoma, brain cancers including intrinsic brain tumors, 
neuroblastoma, astrocytic brain tumors, gliomas, metastatic tumor cell invasion in the central 
nervous system, bone cancers including osteomas, skin cancers including malignant melanoma, 
tumor progression of human skin keratinocytes, squamous cell carcinoma, basal cell carcinoma, 
hemangiopericytoma and Karposi's sarcoma. 

Polypeptides, polynucleotides, or modulators of polypeptides of the invention (including 
inhibitors and stimulators of the biological activity of the polypeptide of the invention) may be 
administered to treat cancer. Therapeutic compositions can be administered in therapeutically 
effective dosages alone or in combination with adjuvant cancer therapy such as surgery, 
chemotherapy, radiotherapy, thermotherapy, and laser therapy, and may provide a beneficial 
effect, e.g. reducing tumor size, slowing rate of tumor growth, inhibiting metastasis, or otherwise 
improving overall clinical condition, without necessarily eradicating the cancer. 

The composition can also be administered in therapeutically effective amounts as a 
portion of an anti-cancer cocktail. An anti-cancer cocktail is a mixture of the polypeptide or 



WO 01/75067 PCT/US01/08631 
modulator of the invention with one or more anti-cancer drugs in addition to a pharmaceutically 

acceptable carrier for delivery. The use of anti-cancer cocktails as a cancer treatment is routine. 

Anti-cancer drugs that are well known in the art and can be used as a treatment in combination 

with the polypeptide or modulator of the invention include: Actinomycin D, 

5 Aminoglutethimide, Asparaginase, Bleomycin, Busulfan, Carboplatin, Carmustine, 

Chlorambucil, Cisplatin (cis-DDP), Cyclophosphamide, Cytarabine HC1 (Cytosine arabinoside), 

Dacarbazine, Dactinomycin, Daunorubicin HC1, Doxorubicin HC1, Estramustine phosphate 

sodium, Etoposide (VI 6-2 13), Floxuridine, 5-Fluorouracil (5-Fu), Flutamide, Hydroxyurea 

(hydroxycarbamide), Ifosfamide, Interferon Alpha-2a, Interferon Alpha-2b, Leuprolide acetate 

10 (LHRH-releasing factor analog), Lomustine, Mechlorethamine HC1 (nitrogen mustard), 

Melphalan, Mercaptopurine, Mesna, Methotrexate (MTX), Mitomycin, Mitoxantrone HC1, 
Octreotide, Plicamycin, Procarbazine HC1, Streptozocin, Tamoxifen citrate, Thioguanine, 
Thiotepa, Vinblastine sulfate, Vincristine sulfate, Amsacrine, Azacitidine, Hexamethylmelamine, 
Interleukin-2, Mitoguazone, Pentostatin, Semustine, Teniposide, and Vindesine sulfate. 

15 In addition, therapeutic compositions of the invention may be used for prophylactic 

treatment of cancer. There are hereditary conditions and/or environmental situations {e.g. 1 
exposure to carcinogens) known in the art that predispose an individual to developing cancers. 
Under these circumstances, it may be beneficial to treat these individuals with therapeutically 
effective doses of the polypeptide of the invention to reduce the risk of developing cancers. 

20 In vitro models can be used to determine the effective doses of the polypeptide of the 

invention as a potential cancer treatment. These in vitro models include proliferation assays of 
cultured tumor cells, growth of cultured tumor cells in soft agar (see Freshney, (1987) Culture of 
Animal Cells: A Manual of Basic Technique, Wily-Liss, New York, NY Ch IS and Ch 21), 
tumor systems in nude mice as described in Giovanella et al., J. Natl. Can. Inst., 52: 921-30 

25 (1974), mobility and invasive potential of tumor cells in Boyden Chamber assays as described in 
Pilkington et al., Anticancer Res., 17: 4107-9 (1997), and angiogenesis assays such as induction 
of vascularization of the chick chorioallantoic membrane or induction of vascular endothelial 
cell migration as described in Ribatta et al., Intl. J. Dev. Biol., 40: 1 189-97 (1999) and Li et aL, 
Clin. Exp. Metastasis, 17:423-9 (1999), respectively. Suitable tumor cells lines are available, 

30 e.g. from American Type Tissue Culture Collection catalogs. 



4.10.12 RECEPTOR/LIGAND ACTIVITY 

A polypeptide of the present invention may also demonstrate activity as receptor, 
receptor ligand or inhibitor or agonist of receptor/ligand interactions. A polynucleotide of the 
35 invention can encode a polypeptide exhibiting such characteristics. Examples of such receptors 
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and ligands include, without limitation, cytokine receptors and their ligands, receptor kinases and 
their ligands, receptor phosphatases and their ligands, receptors involved in cell-cell interactions 
and their ligands (including without limitation, cellular adhesion molecules (such as selecting 
integrins and their ligands) and receptor/ligand pairs involved in antigen presentation, antigen 
5 recognition and development of cellular and humoral immune responses. Receptors and ligands 
are also useful for screening of potential peptide or small molecule inhibitors of the relevant 
receptor/ligand interaction. A protein of the present invention (including, without limitation, 
fragments of receptors and ligands) may themselves be useful as inhibitors of receptor/ligand 
interactions. 

10 The activity of a polypeptide of the invention may, among other means, be measured by 

the following methods: 

Suitable assays for receptor-ligand activity include without limitation those described in: 
Current Protocols in Immunology, Ed by J. E. Coligan, A. M. Kxuisbeek, D. H. Margulies, E. M. 
Shevach, W. Strober, Pub. Greene Publishing Associates and Wiley- Interscience (Chapter 7.28, 
15 Measurement of Cellular Adhesion under static conditions 7.28.1- 7.28.22), Takai et aL, Proc. 
Natl. Acad. Sci. USA 84:6864-6868, 1987; Bierer et al., J. Exp. Med. 168:1 145-1156, 1988; 
Rosenstein et al., J. Exp. Med. 169:149-160 1989; Stoltenborg et al., J. Immunol. Methods 
175:59-68, 1994; Stittetal., Cell 80:661-670, 1995. 

By way of example, the polypeptides of the invention may be used as a receptor for a 
20 ligand(s) thereby transmitting the biological activity of that ligand(s). Ligands may be identified 
through binding assays, affinity chromatography, dihybrid screening assays, BIAcore assays, gel 
overlay assays, or other methods known in the art. 

Studies characterizing drugs or proteins as agonist or antagonist or partial agonists or a 
partial antagonist require the use of other proteins as competing ligands. The polypeptides of the 
25 present invention or ligand(s) thereof may be labeled by being coupled to radioisotopes, 
colorimetric molecules or toxin molecules by conventional methods. ("Guide to Protein 
Purification" Murray P. Deutscher (ed) Methods in Enzymology Vol. 182 (1990) Academic 
Press, Inc. San Diego). Examples of radioisotopes include, but are not limited to, tritium and 
carbon-14. Examples of colorimetric molecules include, but are not limited to, fluorescent 
30 molecules such as fluorescamine, or rhodamine or other colorimetric molecules. Examples of 
toxins include, but are not limited, to ricin. 

4.10.13 DRUG SCREENING 

This invention is particularly useful for screening chemical compounds by using the 
35 novel polypeptides or binding fragments thereof in any of a variety of drug screening techniques. 
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The polypeptides or fragments employed in such a test may either be free in solution, affixed to a 
solid support, borne on a cell surface or located intracellularly. One method of drug screening 
utilizes eukaryotic or prokaryotic host cells which are stably transformed with recombinant 
nucleic acids expressing the polypeptide or a fragment thereof Drugs are screened against such 
5 transformed cells in competitive binding assays. Such cells, either in viable or fixed form, can 
be used for standard binding assays. One may measure, for example, the formation of 
complexes between polypeptides of the invention or fragments and the agent being tested or 
examine the diminution in complex formation between the novel polypeptides and an 
appropriate cell line, which are well known in the art. 

10 Sources for test compounds that may be screened for ability to bind to or modulate (i.e., 

increase or decrease) the activity of polypeptides of the invention include (1) inorganic and 
organic chemical libraries, (2) natural product libraries, and (3) combinatorial libraries 
comprised of either random or mimetic peptides, oligonucleotides or organic molecules. 
Chemical libraries may be readily synthesized or purchased from a number of 

15 commercial sources, and may include structural analogs of known compounds or compounds 
that are identified as "hits" or "leads" via natural product screening. 

The sources of natural product libraries are microorganisms (including bacteria and 
fungi), animals, plants or other vegetation, or marine organisms, and libraries of mixtures for 
screening may be created by: (1) fermentation and extraction of broths from soil, plant or marine 

20 microorganisms or (2) extraction of the organisms themselves. Natural product libraries include 
polyketides, non-ribosomal peptides, and (non-naturally occurring) variants thereof. For a 
review, see Science 252:63-68 (1998). 

Combinatorial libraries are composed of large numbers of peptides, oligonucleotides or 
organic compounds and can be readily prepared by traditional automated synthesis methods, 

25 PCR, cloning or proprietary synthetic methods. Of particular interest are peptide and 

oligonucleotide combinatorial libraries. Still other libraries of interest include peptide, protein, 
peptidomimetic, multiparallel synthetic collection, recombinatorial, and polypeptide libraries. 
For a review of combinatorial chemistry and libraries created therefrom, see Myers, Curr. Opin. 
BiotechnoL 8:701-707 (1997). For reviews and examples of peptidomimetic libraries, see 

30 Al-Obeidi et aL, Mol. Biotechnol 9(3):205-23 (1998); Hruby et al., Curr Opin Chem BioL 

1(1): 1 14-19 (1997); Dorner et al., Bioorg Med Chem, 4(5):709-15 (1996) (alkylated dipeptides). 

Identification of modulators through use of the various libraries described herein permits 
modification of the candidate "hit" (or "lead") to optimize the capacity of the "hit" to bind a 
polypeptide of the invention. The molecules identified in the binding assay are then tested for 

35 antagonist or agonist activity in in vivo tissue culture or animal models that are well known in the 
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art. In brief, the molecules are titrated into a plurality of cell cultures or animals and then tested 
for either cell/animal death or prolonged survival of the animal/cells. 

The binding molecules thus identified may be complexed with toxins, e.g., ricin or 
cholera, or with other compounds that are toxic to cells such as radioisotopes. The toxin-binding 
molecule complex is then targeted to a tumor or other cell by the specificity of the binding 
molecule for a polypeptide of the invention. Alternatively, the binding molecules may be 
complexed with imaging agents for targeting and imaging purposes. 

4.10J4 ASSAY FOR RECEPTOR ACTIVITY 

The invention also provides methods to detect specific binding of a polypeptide e.g. a 
ligand or a receptor. The art provides numerous assays particularly useful for identifying 
previously unknown binding partners for receptor polypeptides of the invention. For example, 
expression cloning using mammalian or bacterial cells, or dihybrid screening assays can be used 
to identify polynucleotides encoding binding partners. As another example, affinity 
chromatography with the appropriate immobilized polypeptide of the invention can be used to 
isolate polypeptides that recognize and bind polypeptides of the invention. There are a number 
of different libraries used for the identification of compounds, and in particular small molecules, 
that modulate (i.e., increase or decrease) biological activity of a polypeptide of the invention. 
Ligands for receptor polypeptides of the invention can also be identified by adding exogenous 
ligands, or cocktails of ligands to two cells populations that are genetically identical except for 
the expression of the receptor of the invention: one cell population expresses the receptor of the 
invention whereas the other does not. The responses of the two cell populations to the addition 
of ligands(s) are then compared. Alternatively, an expression library can be co-expressed with 
the polypeptide of the invention in cells and assayed for an autocrine response to identify 
potential ligand(s). As still another example, BIAcore assays, gel overlay assays, or other 
methods known in the art can be used to identify binding partner polypeptides, including, (1) 
organic and inorganic chemical libraries, (2) natural product libraries, and (3) combinatorial 
libraries comprised of random peptides, oligonucleotides or organic molecules. 

The role of downstream intracellular signaling molecules in the signaling cascade of the 
polypeptide of the invention can be determined. For example, a chimeric protein in which the 
cytoplasmic domain of the polypeptide of the invention is fused to the extracellular portion of a 
protein, whose ligand has been identified, is produced in a host cell. The cell is then incubated 
with the ligand specific for the extracellular portion of the chimeric protein, thereby activating 
the chimeric receptor. Known downstream proteins involved in intracellular signaling can then 
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be assayed for expected modifications i.e. phosphorylation. Other methods known to those in 

the art can also be used to identify signaling molecules involved in receptor activity. 



4.10.15 ANTI-INFLAMMATORY ACTIVITY 

5 Compositions of the present invention may also exhibit anti-inflammatory activity. The 

anti-inflammatory activity may be achieved by providing a stimulus to cells involved in the 
inflammatory response, by inhibiting or promoting cell-cell interactions (such as, for example, 
cell adhesion), by inhibiting or promoting chemotaxis of cells involved in the inflammatory 
process, inhibiting or promoting cell extravasation, or by stimulating or suppressing production 

1 0 of other factors which more directly inhibit or promote an inflammatory response. Compositions 
with such activities can be used to treat inflammatory conditions including chronic or acute 
conditions), including without limitation intimation associated with infection (such as septic 
shock, sepsis or systemic inflammatory response syndrome (SIRS)), ischemia-reperfusion injury, 
endotoxin lethality, arthritis, complement-mediated hyperacute rejection, nephritis, cytokine or 

15 chemokine-induced lung injury, inflammatory bowel disease, Crohn's disease or resulting from 
over production of cytokines such as TNF or IL-1 . Compositions of the invention may also be 
useful to treat anaphylaxis and hypersensitivity to an antigenic substance or material. 
Compositions of this invention may be utilized to prevent or treat conditions such as, but not 
limited to, sepsis, acute pancreatitis, endotoxin shock, cytokine induced shock, rheumatoid 

20 arthritis, chronic inflammatory arthritis, pancreatic cell damage from diabetes mellitus type 1, 
graft versus host disease, inflammatory bowel disease, inflamation associated with pulmonary 
disease, other autoimmune disease or inflammatory disease, an antiproliferative agent such as for 
acute or chronic mylegenous leukemia or in the prevention of premature labor secondary to 
intrauterine infections. 

25 

4.10.16 LEUKEMIAS 

Leukemias and related disorders may be treated or prevented by administration of a 
therapeutic that promotes or inhibits function of the polynucleotides and/or polypeptides of the 
invention. Such leukemias and related disorders include but are not limited to acute leukemia, 
30 acute lymphocytic leukemia, acute myelocytic leukemia, myeloblastic, promyelocyte, 
myelomonocytic, monocytic, erythroleukemia, chronic leukemia, chronic myelocytic 
(granulocytic) leukemia and chronic lymphocytic leukemia (for a review of such disorders, see 
Fishman et aL 1985, Medicine, 2d Ed. ? J.B. Lippincott Co., Philadelphia). 

35 4.10.17 NERVOUS SYSTEM DISORDERS 
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Nervous system disorders, involving cell types which can be tested for efficacy of 
intervention with compounds that modulate the activity of the polynucleotides and/or 
polypeptides of the invention, and which can be treated upon thus observing an indication of 
therapeutic utility, include but are not limited to nervous system injuries, and diseases or 
disorders which result in either a disconnection of axons, a diminution or degeneration of 
neurons, or demyelination. Nervous system lesions which may be treated in a patient (including 
human and non-human mammalian patients) according to the invention include but are not 
limited to the following lesions of either the central (including spinal cord, brain) or peripheral 
nervous systems: 

(i) traumatic lesions, including lesions caused by physical injury or associated with 
surgery, for example, lesions which sever a portion of the nervous system, or compression 
injuries; 

(ii) ischemic lesions, in which a lack of oxygen in a portion of the nervous system 
results in neuronal injury or death, including cerebral infarction or ischemia, or spinal cord 
infarction or ischemia; 

(iii) infectious lesions, in which a portion of the nervous system is destroyed or 
injured as a result of infection, for example, by an abscess or associated with infection by human 
immunodeficiency virus, herpes zoster, or herpes simplex virus or with Lyme disease, 
tuberculosis, syphilis; 

(iv) degenerative lesions, in which a portion of the nervous system is destroyed or 
injured as a result of a degenerative process including but not limited to degeneration associated 
with Parkinson's disease, Alzheimer's disease, Huntington's chorea, or amyotrophic lateral 
sclerosis; 

(v) lesions associated with nutritional diseases or disorders, in which a portion of the 
nervous system is destroyed or injured by a nutritional disorder or disorder of metabolism 
including but not limited to, vitamin B12 deficiency, folic acid deficiency, Wernicke disease, 
tobacco-alcohol amblyopia, Marchiafava-Bignami disease (primary degeneration of the corpus 
callosum), and alcoholic cerebellar degeneration; 

(vi) neurological lesions associated with systemic diseases including but not limited to 
diabetes (diabetic neuropathy, Bell's palsy), systemic lupus erythematosus, carcinoma, or 
sarcoidosis; 

(vii) lesions caused by toxic substances including alcohol, lead, or particular 
neurotoxins; and 

(viii) demyelinated lesions in which a portion of the nervous system is destroyed or 
injured by a demyelinating disease including but not limited to multiple sclerosis, human 
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immunodeficiency virus-associated myelopathy, transverse myelopathy or various etiologies, 

progressive multifocal leukoencephalopathy, and central pontine myelinolysis. 

Therapeutics which are useful according to the invention for treatment of a nervous 
system disorder may be selected by testing for biological activity in promoting the survival or 
5 differentiation of neurons. For example, and not by way of limitation, therapeutics which elicit 
any of the following effects may be useful according to the invention: 

(i) increased survival time of neurons in culture; 

(ii) increased sprouting of neurons in culture or in vivo; 

(iii) increased production of a neuron-associated molecule in culture or in vivo, e.g., 
10 choline acetyltransferase or acetylcholinesterase with respect to motor neurons; or 

(iv) decreased symptoms of neuron dysfunction in vivo. 

Such effects may be measured by any method known in the art. In preferred, 
non-limiting embodiments, increased survival of neurons may be measured by the method set 
forth in Arakawa et al. (1990, J. Neurosci. 10:3507-3515); increased sprouting of neurons may 

15 be detected by methods set forth in Pestronk et al. (1980, Exp. Neurol. 70:65-82) or Brown et al. 
(1981, Ann. Rev. Neurosci. 4:17-42); increased production of neuron-associated molecules may 
be measured by bioassay, enzymatic assay, antibody binding, Northern blot assay, etc., 
depending on the molecule to be measured; and motor neuron dysfunction may be measured by 
assessing the physical manifestation of motor neuron disorder, e.g., weakness, motor neuron 

20 conduction velocity, or functional disability. 

In specific embodiments, motor neuron disorders that may be treated according to the 
invention include but are not limited to disorders such as infarction, infection, exposure to toxin, 
trauma, surgical damage, degenerative disease or malignancy that may affect motor neurons as 
well as other components of the nervous system, as well as disorders that selectively affect 

25 neurons such as amyotrophic lateral sclerosis, and including but not limited to progressive spinal 
muscular atrophy, progressive bulbar palsy, primary lateral sclerosis, infantile and juvenile 
muscular atrophy, progressive bulbar paralysis of childhood (Fazio-Londe syndrome), 
poliomyelitis and the post polio syndrome, and Hereditary Motorsensory Neuropathy 
(Charcot-Marie-Tooth Disease). 

30 

4.10.18 OTHER ACTIVITIES 

A polypeptide of the invention may also exhibit one or more of the following additional 
activities or effects: inhibiting the growth, infection or function of, or killing, infectious agents, 
including, without limitation, bacteria, viruses, fungi and other parasites; effecting (suppressing 
35 or enhancing) bodily characteristics, including, without limitation, height, weight, hair color, eye 
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color, skin, fat to lean ratio or other tissue pigmentation, or organ or body part size or shape 
(such as, for example, breast augmentation or diminution, change in bone form or shape); 
effecting biorhythms or circadian cycles or rhythms; effecting the fertility of male or female 
subjects; effecting the metabolism, catabolism, anabolism, processing, utilization, storage or 
5 elimination of dietary fat, lipid, protein, carbohydrate, vitamins, minerals, co-factors or other 
nutritional factors or component(s); effecting behavioral characteristics, including, without 
limitation, appetite, libido, stress, cognition (including cognitive disorders), depression 
(including depressive disorders) and violent behaviors; providing analgesic effects or other pain 
reducing effects; promoting differentiation and growth of embryonic stem cells in lineages other 
1 0 than hematopoietic lineages; hormonal or endocrine activity; in the case of enzymes, correcting 
deficiencies of the enzyme and treating deficiency-related diseases; treatment of 
hyperproliferative disorders (such as, for example, psoriasis); immunoglobulin-like activity (such 
as, for example, the ability to bind antigens or complement); and the ability to act as an antigen 
in a vaccine composition to raise an immune response against such protein or another material or 
1 5 entity which is cross-reactive with such protein. 

4.10-19 IDENTIFICATION OF POLYMORPHISMS 

The demonstration of polymorphisms makes possible the identification of such 
polymorphisms in human subjects and the pharmacogenetic use of this information for diagnosis 

20 and treatment. Such polymorphisms may be associated with, e.g. , differential predisposition or 
susceptibility to various disease states (such as disorders involving inflammation or immune 
response) or a differential response to drug administration, and this genetic information can be 
used to tailor preventive or therapeutic treatment appropriately. For example, the existence of a 
polymorphism associated with a predisposition to inflammation or autoimmune disease makes 

25 possible the diagnosis of this condition in humans by identifying the presence of the 
polymorphism. 

Polymorphisms can be identified in a variety of ways known in the art which all 
generally involve obtaining a sample from a patient, analyzing DNA from the sample, optionally 
involving isolation or amplification of the DNA, and identifying the presence of the 
30 polymorphism in the DNA. For example, PCR may be used to amplify an appropriate fragment 
of genomic DNA which may then be sequenced. Alternatively, the DNA may be subjected to 
allele-specific oligonucleotide hybridization (in which appropriate oligonucleotides are 
hybridized to the DNA under conditions permitting detection of a single base mismatch) or to a 
single nucleotide extension assay (in which an oligonucleotide that hybridizes immediately 
adjacent to the position of the polymorphism is extended with one or more labeled nucleotides). 



35 
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In addition, traditional restriction fragment length polymorphism analysis (using restriction 
enzymes that provide differential digestion of the genomic DNA depending on the presence or 
absence of the polymorphism) may be performed. Arrays with nucleotide sequences of the 
present invention can be used to detect polymorphisms. The array can comprise modified 
5 nucleotide sequences of the present invention in order to detect the nucleotide sequences of the 
present invention. In the alternative, any one of the nucleotide sequences of the present 
invention can be placed on the array to detect changes from those sequences. 

Alternatively a polymorphism resulting in a change in the amino acid sequence could 
also be detected by detecting a corresponding change in amino acid sequence of the protein, e.g., 
10 by an antibody specific to the variant sequence. 

4.10.20 ARTHRITIS AND INFLAMMATION 

The immunosuppressive effects of the compositions of the invention against rheumatoid 
arthritis are determined in an experimental animal model system. The experimental model 

1 5 system is adjuvant induced arthritis in rats, and the protocol is described by J. Holoshitz, et at., 
1983, Science, 219:56, or by B. Waksman et al., 1963, Int. Arch. Allergy Appl. Immunol., 
23:129. Induction of the disease can be caused by a single injection, generally intradermally, of a 
suspension of killed Mycobacterium tuberculosis in complete Freund's adjuvant (CFA). The 
route of injection can vary, but rats may be injected at the base of the tail with an adjuvant 

20 mixture. The polypeptide is administered in phosphate buffered solution (PBS) at a dose of 
about 1-5 mg/kg. The control consists of administering PBS only. 

The procedure for testing the effects of the test compound would consist of intradermally 
injecting killed Mycobacterium tuberculosis in CFA followed by immediately administering the 
test compound and subsequent treatment every other day until day 24. At 14, 15, 18, 20, 22, and 

25 24 days after injection of Mycobacterium CFA, an overall arthritis score may be obtained as 
described by J. Holoskitz above. An analysis of the data would reveal that the test compound 
would have a dramatic affect on the swelling of the joints as measured by a decrease of the 
arthritis score. 

30 4.11 THERAPEUTIC METHODS 

The compositions (including polypeptide fragments, analogs, variants and antibodies or 
other binding partners or modulators including antisense polynucleotides) of the invention have 
numerous applications in a variety of therapeutic methods. Examples of therapeutic applications 
include, but are not limited to, those exemplified herein. 

35 



62 



WO 01/75067 PCT/US01/08631 
4.11.1 EXAMPLE 

One embodiment of the invention is the administration of an effective amount of the 
polypeptides or other composition of the invention to individuals affected by a disease or 
disorder that can be modulated by regulating the peptides of the invention. While the mode of 
5 administration is not particularly important, parenteral administration is preferred. An 
exemplary mode of administration is to deliver an intravenous bolus. The dosage of the 
polypeptides or other composition of the invention will normally be determined by the 
prescribing physician. It is to be expected that the dosage will vary according to the age, weight, 
condition and response of the individual patient. Typically, the amount of polypeptide 

10 administered per dose will be in the range of about O.Olfig/kg to 100 mg/kg of body weight, with 
the preferred dose being about O.ljig/kg to 10 mg/kg of patient body weight. For parenteral 
administration, polypeptides of the invention will be formulated in an injectable form combined 
with a pharmaceutically acceptable parenteral vehicle. Such vehicles are well known in the art 
and examples include water, saline, Ringer's solution, dextrose solution, and solutions consisting 

15 of small amounts of the human serum albumin. The vehicle may contain minor amounts of 

additives that maintain the isotonicity and stability of the polypeptide or other active ingredient. 
The preparation of such solutions is within the skill of the art. 

4.12 PHARMACEUTICAL FORMULATIONS AND ROUTES OF 
20 ADMINISTRATION 

A protein or other composition of the present invention (from whatever source derived, 
including without limitation from recombinant and non-recombinant sources and including 
antibodies and other binding partners of the polypeptides of the invention) may be administered 
to a patient in need, by itself, or in pharmaceutical compositions where it is mixed with suitable 

25 carriers or excipient(s) at doses to treat or ameliorate a variety of disorders. Such a composition 
may optionally contain (in addition to protein or other active ingredient and a carrier) diluents, 
fillers, salts, buffers, stabilizers, solubilizers, and other materials well known in the art. The tenia 
"pharmaceutically acceptable" means a non-toxic material that does not interfere with the 
effectiveness of the biological activity of the active ingredient(s). The characteristics of the 

30 carrier will depend on the route of administration. The pharmaceutical composition of the 
invention may also contain cytokines, lymphokines, or other hematopoietic factors such as 
M-CSF, GM-CSF, TNF, IL-1, IL-2, IL-3, IL-4, IL-5, IL-6, IL-7, IL-8, IL-9, IL-10, IL-1 1, IL-12, 
IL-13, IL-14, IL-1 5, IFN, TNF0, TNF1, TNF2, G-CSF, Meg-CSF, thrombopoietin, stem cell 
factor, and erythropoietin. In further compositions, proteins of the invention may be combined 

35 with other agents beneficial to the treatment of the disease or disorder in question. These agents 
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include various growth factors such as epidermal growth factor (EGF), platelet-derived growth 

factor (PDGF), transforming growth factors (TGF-a and TGF-P), insulin-like growth factor 

(IGF), as well as cytokines described herein. 

The pharmaceutical composition may farther contain other agents which either enhance 

5 the activity of the protein or other active ingredient or complement its activity or use in 

treatment. Such additional factors and/or agents may be included in the pharmaceutical 

composition to produce a synergistic effect with protein or other active ingredient of the 

invention, or to minimize side effects. Conversely, protein or other active ingredient of the 

present invention may be included in formulations of the particular clotting factor, cytokine, 

1 0 lymphokine, other hematopoietic factor, thrombolytic or anti-thrombotic factor, or anti- 
inflammatory agent to minimize side effects of the clotting factor, cytokine, lymphokine, other 
hematopoietic factor, thrombolytic or anti-thrombotic factor, or anti-inflammatory agent (such as 
IL-IRa, IL-1 Hyl, IL-1 Hy2, anti-TNF, corticosteroids, immunosuppressive agents). A protein 
of the present invention may be active in multimers (e.g., heterodimers or homodimers) or 

15 complexes with itself or other proteins. As a result, pharmaceutical compositions of the 

invention may comprise a protein of the invention in such multimeric or complexed form. , 

As an alternative to being included in a pharmaceutical composition of the invention 
including a first protein, a second protein or a therapeutic agent may be concurrently 
administered with the first protein (e.g., at the same time, or at differing times provided that 

20 therapeutic concentrations of the combination of agents is achieved at the treatment site). 

Techniques for formulation and administration of the compounds of the instant application may 
be found in "Remington's Pharmaceutical Sciences," Mack Publishing Co., Easton, PA, latest 
edition. A therapeutically effective dose further refers to that amount of the compound sufficient 
to result in amelioration of symptoms, e.g., treatment, healing, prevention or amelioration of the 

25 relevant medical condition, or an increase in rate of treatment, healing, prevention or 

amelioration of such conditions. When applied to an individual active ingredient, administered 
alone, a therapeutically effective dose refers to that ingredient alone. When applied to a 
combination, a therapeutically effective dose refers to combined amounts of the active 
ingredients that result in the therapeutic effect, whether administered in combination, serially or 

30 simultaneously. 

In practicing the method of treatment or use of the present invention, a therapeutically 
effective amount of protein or other active ingredient of the present invention is administered to 
a mammal having a condition to be treated. Protein or other active ingredient of the present 
invention may be administered in accordance with the method of the invention either alone or in 
35 combination with other therapies such as treatments employing cytokines, lymphokines or other 
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hematopoietic factors. When co- administered with one or more cytokines, lymphokines or other 
hematopoietic factors, protein or other active ingredient of the present invention may be 
administered either simultaneously with the cytokine(s), lymphokine(s), other hematopoietic 
factor(s), thrombolytic or anti-thrombotic factors, or sequentially. If administered sequentially, 
the attending physician will decide on the appropriate sequence of administering protein or other 
active ingredient of the present invention in combination with cytokine(s), lymphokine(s), other 
hematopoietic factor(s), thrombolytic or anti-thrombotic factors. 

4.12.1 ROUTES OF ADMINISTRATION 

Suitable routes of administration may, for example, include oral, rectal, transmucosal, or 
intestinal administration; parenteral delivery, including intramuscular, subcutaneous, 
intramedullary injections, as well as intrathecal, direct intraventricular, intravenous, 
intraperitoneal, intranasal, or intraocular injections. Administration of protein or other active 
ingredient of the present invention used in the pharmaceutical composition or to practice the 
method of the present invention can be carried out in a variety of conventional ways, such as oral 
ingestion, inhalation, topical application or cutaneous, subcutaneous, intraperitoneal, parenteral 
or intravenous injection. Intravenous administration to the patient is preferred. 

Alternately, one may administer the compound in a local rather than systemic manner, for 
example, via injection of the compound directly into a arthritic joints or in fibrotic tissue, often 
in a depot or sustained release formulation. In order to prevent the scarring process frequently 
occurring as complication of glaucoma surgery, the compounds may be administered topically, 
for example, as eye drops. Furthermore, one may administer the drug in a targeted drug delivery 
system, for example, in a liposome coated with a specific antibody, targeting, for example, 
arthritic or fibrotic tissue. The liposomes will be targeted to and taken up selectively by the 
afflicted tissue. 

The polypeptides of the invention are administered by any route that delivers an effective 
dosage to the desired site of action. The determination of a suitable route of administration and 
an effective dosage for a particular indication is within the level of skill in the art. Preferably for 
wound treatment, one administers the therapeutic compound directly to the site. Suitable dosage 
ranges for the polypeptides of the invention can be extrapolated from these dosages or from 
similar studies in appropriate animal models. Dosages can then be adjusted as necessary by the 
clinician to provide maximal therapeutic benefit. 



4.12.2 COMPOSITIONS/FORMULATIONS 
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Pharmaceutical compositions for use in accordance with the present invention thus may 
be formulated in a conventional manner using one or more physiologically acceptable carriers 
comprising excipients and auxiliaries which facilitate processing of the active compounds into 
preparations which can be used pharmaceutically. These pharmaceutical compositions may be 
manufactured in a manner that is itself known, e.g., by means of conventional mixing, 
dissolving, granulating, dragee-making, levigating, emulsifying, encapsulating, entrapping or 
lyophilizing processes. Proper formulation is dependent upon the route of administration 
chosen. When a therapeutically effective amount of protein or other active ingredient of the 
present invention is administered orally, protein or other active ingredient of the present 
invention will be in the form of a tablet, capsule, powder, solution or elixir. When administered 
in tablet form, the pharmaceutical composition of the invention may additionally contain a solid 
carrier such as a gelatin or an adjuvant. The tablet, capsule, and powder contain from about 5 to 
95% protein or other active ingredient of the present invention, and preferably from about 25 to 
90% protein or other active ingredient of the present invention. When administered in liquid 
form, a liquid carrier such as wacer, petroleum, oils of animal or plant origin such as peanut oil, 
mineral oil, soybean oil, or sesame oil, or synthetic oils may be added. The liquid form of the 
pharmaceutical composition may further contain physiological saline solution, dextrose or other 
saccharide solution, or glycols such as ethylene glycol, propylene glycol or polyethylene glycol. 
When administered in liquid form, the pharmaceutical composition contains from about 0.5 to 
90% by weight of protein or other active ingredient of the present invention, and preferably from 
about 1 to 50% protein or other active ingredient of the present invention. 

When a therapeutically effective amount of protein or other active ingredient of the 
present invention is administered by intravenous, cutaneous or subcutaneous injection, protein or 
other active ingredient of the present invention will be in the form of a pyrogen- free, parenterally 
acceptable aqueous solution. The preparation of such parenterally acceptable protein or other 
active ingredient solutions, having due regard to pH, isotonicity, stability, and the like, is within 
the skill in the art. A preferred pharmaceutical composition for intravenous, cutaneous, or 
subcutaneous injection should contain, in addition to protein or other active ingredient of the 
present invention, an isotonic vehicle such as Sodium Chloride Injection, Ringer's Injection, 
Dextrose Injection, Dextrose and Sodium Chloride Injection, Lactated Ringer's Injection, or 
other vehicle as known in the art. The pharmaceutical composition of the present invention may 
also contain stabilizers, preservatives, buffers, antioxidants, or other additives known to those of 
skill in the art. For injection, the agents of the invention may be formulated in aqueous 
solutions, preferably in physiologically compatible buffers such as Hanks's solution, Ringer's 
solution, or physiological saline buffer. For transmucosal administration, penetrants appropriate 
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to the barrier to be permeated are used in the formulation. Such penetrants are generally known 
in the art. 

For oral administration, the compounds can be formulated readily by combining the 
active compounds with pharmaceutical^ acceptable carriers well known in the art. Such carriers 
enable the compounds of the invention to be formulated as tablets, pills, dragees, capsules, 
liquids, gels, syrups, slurries, suspensions and the like, for oral ingestion by a patient to be 
treated. Pharmaceutical preparations for oral use can be obtained from a solid excipient, 
optionally grinding a resulting mixture, and processing the mixture of granules, after adding 
suitable auxiliaries, if desired, to obtain tablets or dragee cores. Suitable excipients are, in 
particular, fillers such as sugars, including lactose, sucrose, mannitol, or sorbitol; cellulose 
preparations such as, for example, maize starch, wheat starch, rice starch, potato starch, gelatin, 
gum tragacanth, methyl cellulose, hydroxypropylmethyl-cellulose, sodium 
carboxymethylcellulose, and/or polyvinylpyrrolidone (PVP). If desired, disintegrating agents 
may be added, such as the cross-linked polyvinyl pyrrolidone, agar, or alginic acid or a salt 
thereof such as sodium alginate. Dragee cores are provided with suitable coatings. For this 
purpose, concentrated sugar solutions may be used, which may optionally contain gum arable, 
talc, polyvinyl pyrrolidone, carbopol gel, polyethylene glycol, and/or titanium dioxide, lacquer 
solutions, and suitable organic solvents or solvent mixtures. Dyestuffs or pigments may be 
added to the tablets or dragee coatings for identification or to characterize different combinations 

of active compound doses. 

Pharmaceutical preparations which can be used orally include push-fit capsules made of 
gelatin, as well as soft, sealed capsules made of gelatin and a plasticizer, such as glycerol or 
sorbitol. The push-fit capsules can contain the active ingredients in admixture with filler such as 
lactose, binders such as starches, and/or lubricants such as talc or magnesium stearate and, 
optionally, stabilizers. In soft capsules, the active compounds may be dissolved or suspended in 
suitable liquids, such as fatty oils, liquid paraffin, or liquid polyethylene glycols. In addition, 
stabilizers may be added. All formulations for oral administration should be in dosages suitable 
for such administration. For buccal administration, the compositions may take the form of 
tablets or lozenges formulated in conventional manner. 

For administration by inhalation, the compounds for use according to the present 
invention are conveniently delivered in the form of an aerosol spray presentation from 
pressurized packs or a nebuliser, with the use of a suitable propellant, e.g., 
dichlorodifluoromethane, trichlorofluoromethane, dichlorotetrafluoroethane, carbon dioxide or 
other suitable gas. In the case of a pressurized aerosol the dosage unit may be determined by 
providing a valve to deliver a metered amount. Capsules and cartridges of, e.g. , gelatin for use 
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in an inhaler or insufflator may be formulated containing a powder mix of the compound and a 

suitable powder base such as lactose or starch. The compounds may be formulated for parenteral 

administration by injection, e.g., by bolus injection or continuous infusion. Formulations for 

injection may be presented in unit dosage form, e.g., in ampules or in multi-dose containers, with 

5 an added preservative. The compositions may take such forms as suspensions, solutions or 

emulsions in oily or aqueous vehicles, and may contain formulatory agents such as suspending, 

stabilizing and/or dispersing agents. 

Pharmaceutical formulations for parenteral administration include aqueous solutions of 

the active compounds in water-soluble form. Additionally, suspensions of the active compounds 

10 may be prepared as appropriate oily injection suspensions. Suitable lipophilic solvents or 

vehicles include fatty oils such as sesame oil, or synthetic fatty acid esters, such as ethyl oleate or 
triglycerides, or liposomes. Aqueous injection suspensions may contain substances which 
increase the viscosity of the suspension, such as sodium carboxymethyl cellulose, sorbitol, or 
dextran. Optionally, the suspension may also contain suitable stabilizers or agents which 

1 5 increase the solubility of the compounds to allow for the preparation of highly concentrated 
solutions. Alternatively, the active ingredient may be in powder form for constitution with a 
suitable vehicle, e.g., sterile pyrogen-free water, before use. 

The compounds may also be formulated in rectal compositions such as suppositories or 
retention enemas, e.g., containing conventional suppository bases such as cocoa butter or other 

20 glycerides. In addition to the formulations described previously, the compounds may also be 
formulated as a depot preparation. Such long acting formulations may be administered by 
implantation (for example subcutaneously or intramuscularly) or by intramuscular injection. 
Thus, for example, the compounds may be formulated with suitable polymeric or hydrophobic 
materials (for example as an emulsion in an acceptable oil) or ion exchange resins, or as 

25 sparingly soluble derivatives, for example, as a sparingly soluble salt. 

A pharmaceutical carrier for the hydrophobic compounds of the invention is a co-solvent 
system comprising benzyl alcohol, a nonpolar surfactant- a vvater-miscible organic polymer, and 
an aqueous phase. The co-solvent system may be the VPD co-solvent system. VPD is a solution 
of 3% w/v benzyl alcohol, 8% w/v of the nonpolar surfactant polysorbate 80, and 65% w/v 

30 polyethylene glycol 300, made up to volume in absolute ethanol. The VPD co-solvent system 
(VPD:5W) consists of VPD diluted 1:1 with a 5% dextrose in water solution. This co-solvent 
system dissolves hydrophobic compounds well, and itself produces low toxicity upon systemic 
administration. Naturally, the proportions of a co-solvent system may be varied considerably 
without destroying its solubility and toxicity characteristics. Furthermore, the identity of the 

35 co-solvent components may be varied: for example, other low-toxicity nonpolar surfactants may 
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be used instead of polysorbate 80; the fraction size of polyethylene glycol may be varied; other 

biocompatible polymers may replace polyethylene glycol, e.g. polyvinyl pyrrolidone; and other 
sugars or polysaccharides may substitute for dextrose. Alternatively, other delivery systems for 
hydrophobic pharmaceutical compounds may be employed. Liposomes and emulsions are well 
known examples of delivery vehicles or carriers for hydrophobic drugs. Certain organic solvents 
such as dimethylsulfoxide also may be employed, although usually at the cost of greater toxicity. 
Additionally, the compounds may be delivered using a sustained-release system, such as 
semipermeable matrices of solid hydrophobic polymers containing the therapeutic agent. 
Various types of sustained-release materials have been established and are well known by those 
skilled in the art. Sustained-release capsules may, depending on their chemical nature, release the 
compounds for a few weeks up to over 1 00 days. Depending on the chemical nature and the 
biological stability of the therapeutic reagent, additional strategies for protein or other active 
ingredient stabilization may be employed. 

The pharmaceutical compositions also may comprise suitable solid or gel phase carriers 
or excipients. Examples of such carriers or excipients include but are not limited to calcium 
carbonate, calcium phosphate, various sugars, starches, cellulose derivatives, gelatin, and 
polymers such as polyethylene glycols. Many of the active ingredients of the invention may be 
provided as salts with pharmaceutically compatible counter ions. Such pharmaceutically 
acceptable base addition salts are those salts which retain the biological effectiveness and 
properties of the free acids and which are obtained by reaction with inorganic or organic bases 
such as sodium hydroxide, magnesium hydroxide, ammonia, trialkylamine, dialkylamine, 
monoalkylamine, dibasic amino acids, sodium acetate, potassium benzoate, methanol amine and 
the like. 

The pharmaceutical composition of the invention may be in the form of a complex of the 
protein(s) or other active ingredient(s) of present invention along with protein or peptide 
antigens. The protein and/or peptide antigen will deliver a stimulatory signal to both B and T 
lymphocytes. B-lymphocytes will respond to antigen through their surface immunoglobulin 
receptor. T lymphocytes will respond to antigen through the T cell receptor (TCR) following 
presentation of the antigen by MHC proteins. MHC and structurally related proteins including 
those encoded by class I and class II MHC genes on host cells will serve to present the peptide 
antigen(s) to T lymphocytes. The antigen components could also be supplied as purified 
MHC-peptide complexes alone or with co-stimulatory molecules that can directly signal T cells. 
Alternatively antibodies able to bind surface immunoglobulin and other molecules on B cells as 
well as antibodies able to bind the TCR and other molecules on T cells can be combined with the 
pharmaceutical composition of the invention. 
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The pharmaceutical composition of the invention may be in the form of a liposome in 

which protein of the present invention is combined, in addition to other pharmaceutically 

acceptable carriers, with amphipathic agents such as lipids which exist in aggregated form as 

micelles, insoluble monolayers, liquid crystals, or lamellar layers in aqueous solution. Suitable 

5 lipids for liposomal formulation include, without limitation, monoglycerides, diglycerides, 

sulfatides, lysolecithins, phospholipids, saponin, bile acids, and the like. Preparation of such 

liposomal formulations is within the level of skill in the art, as disclosed, for example, in U.S. 

Patent Nos. 4,235,871; 4,501,728; 4,837,028; and 4,737,323, all of which are incorporated 

herein by reference. 

1 0 The amount of protein or other active ingredient of the present invention in the 

pharmaceutical composition of the present invention will depend upon the nature and severity of 
the condition being treated, and on the nature of prior treatments which the patient has 
undergone. Ultimately, the attending physician will decide the amount of protein or other active 
ingredient of the present invention with which to treat each individual patient. Initially, the 

1 5 attending physician will administer low doses of protein or other active ingredient of the present 
invention and observe the patient's response. Larger doses of protein or other active ingredient 
of the present invention may be administered until the optimal therapeutic effect is obtained for 
the patient, and at that point the dosage is not increased further. It is contemplated that the 
various pharmaceutical compositions used to practice the method of the present invention should 

20 contain about 0.01 [ig to about 100 mg (preferably about 0.1 \ig to about 10 mg, more preferably 
about 0.1 (ag to about 1 mg) of protein or other active ingredient of the present invention per kg 
body weight. For compositions of the present invention which are useful for bone, cartilage, 
tendon or ligament regeneration, the therapeutic method includes administering the composition 
topically, systematically, or locally as an implant or device. When administered, the therapeutic 

25 composition for use in this invention is, of course, in a pyrogen-free, physiologically acceptable 
form. Further, the composition may desirably be encapsulated or injected in a viscous form for 
delivery to the site of bone, cartilage or tissue damage. Topical administration may be suitable 
for wound healing and tissue repair. Therapeutically useful agents other than a protein or other 
active ingredient of the invention which may also optionally be included in the composition as 

30 described above, may alternatively or additionally, be administered simultaneously or 

sequentially with the composition in the methods of the invention. Preferably for bone and/or 
cartilage formation, the composition would include a matrix capable of delivering the 
protein-containing or other active ingredient-containing composition to the site of bone and/or 
cartilage damage, providing a structure for the developing bone and cartilage and optimally 
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capable of being resorbed into the body. Such matrices may be formed of materials presently m 

use for other implanted medical applications. 

The choice of matrix material is based on biocompatibility, biodegradability, mechanical 
properties, cosmetic appearance and interface properties. The particular application of the 
5 compositions will define the appropriate formulation. Potential matrices for the compositions 
may be biodegradable and chemically defined calcium sulfate, tricalcium phosphate, 
hydroxyapatite, polylactic acid, polyglycolic acid and polyanhydrides. Other potential materials 
are biodegradable and biologically well-defined, such as bone or dermal collagen. Further 
matrices are comprised of pure proteins or extracellular matrix components. Other potential 
10 matrices are nonbiodegradable and chemically defined, such as sintered hydroxyapatite, bioglass, 
aluminates, or other ceramics. Matrices may be comprised of combinations of any of the above- 
mentioned types of material, such as polylactic acid and hydroxyapatite or collagen and 
tricalcium phosphate. The bioceramics may be altered in composition, such as in 
calcium-aluminate-phosphate and processing to alter pore size, particle size, particle shape, and 
1 5 biodegradability. Presently preferred is a 50:50 (mole weight) copolymer of lactic acid and 

glycolic acid in the form of porous particles having diameters ranging from 150 to 800 microns. 
In some applications, it will be useful to utilize a sequestering agent, such as carboxymethyl 
cellulose or autologous blood clot, to prevent the protein compositions from disassociating from 
the matrix. 

20 A preferred family of sequestering agents is cellulosic materials such as alky lcelluloses 

(including hydroxyalkylcelluloses), including methylcellulose, ethylcellulose, 
hydroxyethylcellulose, hydroxypropylcellulose, hydroxypropyl-methylcellulose, and 
carboxymethylcellulose, the most preferred being cationic salts of carboxymethylcellulose 
(CMC). Other preferred sequestering agents include hyaluronic acid, sodium alginate, 
25 polyethylene glycol), polyoxyethylene oxide, carboxyvinyl polymer and polyvinyl alcohol). 
The amount of sequestering agent useful herein is 0.5-20 wt %, preferably 1-10 wt % based on 
total formulation weight, which represents the amount necessary to prevent desorption of the 
protein from the polymer matrix and to provide appropriate handling of the composition, yet not 
so much that the progenitor cells are prevented from infiltrating the matrix, thereby providing the 
30 protein the opportunity to assist the osteogenic activity of the progenitor cells. In further 

compositions, proteins or other active ingredients of the invention may be combined with other 
agents beneficial to the treatment of the bone and/or cartilage defect, wound, or tissue in 
question. These agents include various growth factors such as epidermal growth factor (EGF), 
platelet derived growth factor (PDGF), transforming growth factors (TGF-a and TGF-P), and 
35 insulin-like growth factor (IGF). 
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The therapeutic compositions are also presently valuable for veterinary applications. 

Particularly domestic animals and thoroughbred horses, in addition to humans, are desired 

patients for such treatment with proteins or other active ingredients of the present invention. The 

dosage regimen of a protein-containing pharmaceutical composition to be used in tissue 

regeneration will be determined by the attending physician considering various factors which 

modify the action of the proteins, e.g., amount of tissue weight desired to be formed, the site of 

damage, the condition of the damaged tissue, the size of a wound, type of damaged tissue (e.g., 

bone), the patient's age, sex, and diet, the severity of any infection, time of administration and 

other clinical factors. The dosage may vary with the type of matrix used in the reconstitution 

and with inclusion of other proteins in the pharmaceutical composition. For example, the 

addition of other known growth factors, such as IGF I (insulin like growth factor I), to the final 

composition, may also effect the dosage. Progress can be monitored by periodic assessment of 

tissue/bone growth and/or repair, for example, X-rays, histomorphometric determinations and 

tetracycline labeling. 

Polynucleotides of the present invention can also be used for gene therapy. Such 

polynucleotides can be introduced either in vivo or ex vivo into cells for expression in a "-■ 

mammalian subject. Polynucleotides of the invention may also be administered by other known 

methods for introduction of nucleic acid into a cell or organism (including, without limitation, in 

the form of viral vectors or naked DNA). Cells may also be cultured ex vivo in the presence of 

proteins of the present invention in order to proliferate or to produce a desired effect on or 

activity in such cells. Treated cells can then be introduced in vivo for therapeutic purposes. 

4.12.3 EFFECTIVE DOSAGE 

Pharmaceutical compositions suitable for use in the present invention include 
compositions wherein the active ingredients are contained in an effective amount to achieve its 
intended purpose. More specifically, a therapeutically effective amount means an amount 
effective to prevent development of or to alleviate the existing symptoms of the subject being 
treated. Determination of the effective amount is well within the capability of those skilled in 
the art, especially in light of the detailed disclosure provided herein. For any compound used in 
the method of the invention, the therapeutically effective dose can be estimated initially from 
appropriate in vitro assays. For example, a dose can be formulated in animal models to achieve a 
circulating concentration range that can be used to more accurately determine useful doses in 
humans. For example, a dose can be formulated in animal models to achieve a circulating 
concentration range that includes the IC50 as determined in cell culture (i.e.. the concentration of 
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the test compound which achieves a half-maximal inhibition of the protein's biological activity). 
Such information can be used to more accurately determine useful doses in humans. 

A therapeutically effective dose refers to that amount of the compound that results in 
amelioration of symptoms or a prolongation of survival in a patient. Toxicity and therapeutic 
efficacy of such compounds can be determined by standard pharmaceutical procedures in cell 
cultures or experimental animals, e.g., for determining the LD 50 (the dose lethal to 50% of the 
population) and the ED 50 (the dose therapeutically effective in 50% of the population). The dose 
ratio between toxic and therapeutic effects is the therapeutic index and it can be expressed as the 
ratio between LD S0 and ED 50 - Compounds which exhibit high therapeutic indices are preferred. 
The data obtained from these cell culture assays and animal studies can be used in formulating a 
range of dosage for use in human. The dosage of such compounds lies preferably within a range 
of circulating concentrations that include the ED 50 with little or no toxicity. The dosage may 
vary within this range depending upon the dosage form employed and the route of administration 
utilized. The exact formulation, route of administration and dosage can be chosen by the 
individual physician in view of the patient's condition. See, e.g., Fingl et al., 1975, in "The 
Pharmacological Basis of Therapeutics", Ch. 1 p.l. Dosage amount and interval may be adjusted 
individually to provide plasma levels of the active moiety which are sufficient to maintain the 
desired effects, or minimal effective concentration (MEC). The MEC will vary for each 
compound but can be estimated from in vitro data. Dosages necessary to achieve the MEC will 
depend on individual characteristics and route of administration. However, HPLC assays or 
bioassays can be used to determine plasma concentrations. 

Dosage intervals can also be determined using MEC value. Compounds should be 
administered using a regimen that maintains plasma levels above the MEC for 10-90% of the 
time, preferably between 30-90% and most preferably between 50-90%. In cases of local 
administration or selective uptake, the effective local concentration of the drug may not be 
related to plasma concentration. 

An exemplary dosage regimen for polypeptides or other compositions of the invention 
will be in the range of about 0.01 ug/kg to 100 mg/kg of body weight daily, with the preferred 
dose being about 0.1 ug/kg to 25 mg/kg of patient body weight daily, varying in adults and 
children. Dosing may be once daily, or equivalent doses may be delivered at longer or shorter 
intervals. 

The amount of composition administered will, of course, be dependent on the subject 
being treated, on the subject's age and weight, the severity of the affliction, the manner of 
administration and the judgment of the prescribing physician. 
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4.12.4 PACKAGING 

The compositions may, if desired, be presented in a pack or dispenser device which may 
contain one or more unit dosage forms containing the active ingredient. The pack may, for 
example, comprise metal or plastic foil, such as a blister pack. The pack or dispenser device may 
be accompanied by instructions for administration. Compositions comprising a compound of the 
invention formulated in a compatible pharmaceutical carrier may also be prepared, placed in an 
appropriate container, and labeled for treatment of an indicated condition. 

4.13 ANTIBODIES 

Also included in the invention are antibodies to proteins, or fragments of proteins of the 
invention. The term "antibody" as used herein refers to immunoglobulin molecules and 
immunologically active portions of immunoglobulin (Ig) molecules, i.e., molecules that contain 
an antigen-binding site that specifically binds (immunoreacts with) an antigen. Such antibodies 
include, but are not limited to, polyclonal, monoclonal, chimeric, single chain, F ab , F ab - and F (ab -) 2 
fragments, and an F ab expression library. In general, an antibody molecule obtained from 
humans relates to any of the classes IgG, IgM, IgA, IgE and IgD, which differ from one another 
by the nature of the heavy chain present in the molecule. Certain classes have subclasses as well, 
such as IgG,, IgG 2 , and others. Furthermore, in humans, the light chain may be a kappa chain or 
a lambda chain. Reference herein to antibodies includes a reference to all such classes, 
subclasses and types of human antibody species. 

An isolated related protein of the invention may be intended to serve as an antigen, or a 
portion or fragment thereof, and additionally can be used as an immunogen to generate 
antibodies that immunospecifically bind the antigen, using standard techniques for polyclonal 
and monoclonal antibody preparation. The full-length protein can be used or, alternatively, the 
invention provides antigenic peptide fragments of the antigen for use as immunogens. An 
antigenic peptide fragment comprises at least 6 amino acid residues of the amino acid sequence 
of the full length protein, (for example the amino acid sequence shown in SEQ ID NO: 30369), 
and encompasses an epitope thereof such that an antibody raised against the peptide forms a 
specific immune complex with the full length protein or with any fragment that contains the 
epitope. Preferably, the antigenic peptide comprises at least 10 amino acid residues, or at least 
15 amino acid residues, or at least 20 amino acid residues, or at least 30 amino acid residues. 
Preferred epitopes encompassed by the antigenic peptide are regions of the protein that are 
located on its surface; commonly these are hydrophilic regions. 

In certain embodiments of the invention, at least one epitope encompassed by the 
antigenic peptide is a region on the surface of the protein of the invention that is located on the 
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surface of the protein, e.g., a hydrophilic region. A hydrophobicity analysis of the human related 

protein sequence will indicate which regions of a related protein are particularly hydrophilic and, 

therefore, are likely to encode surface residues useful for targeting antibody production. As a 

means for targeting antibody production, hydropathy plots showing regions of hydrophilicity and 

5 hydrophobicity may be generated by any method well known in the art, including, for example, 

the Kyte Doolittle or the Hopp Woods methods, either with or without Fourier transformation. 

See, e.g., Hopp and Woods, 1981, Proc. Nat. Acad Sci. USA 78: 3824-3828; Kyte and Doolittle 

1982, J. Mol Biol. 157: 105-142, each of which is incorporated herein by reference in its 

entirety. Antibodies that are specific for one or more domains within an antigenic protein, or 

10 derivatives, fragments, analogs or homologs thereof, are also provided herein. 

A protein of the invention, or a derivative, fragment, analog, homolog or ortholog 
thereof, may be utilized as an immunogen in the generation of antibodies that 
immunospecifically bind these protein components. 

Various procedures known within the art may be used for the production of polyclonal or 

1 5 monoclonal antibodies directed against a protein of the invention, or against derivatives, 

fragments, analogs homologs or orthologs thereof (see, for example, Antibodies: A Laboratory 
Manual, Harlow E, and Lane D, 1988, Cold Spring Harbor Laboratory Press, Cold Spring 
Harbor, NY, incorporated herein by reference). Some of these antibodies are discussed below. 

20 5.13.1 Polyclonal Antibodies 

For the production of polyclonal antibodies, various suitable host animals (e.g., rabbit, 
goat, mouse or other mammal) may be immunized by one or more injections with the native 
protein, a synthetic variant thereof, or a derivative of the foregoing. An appropriate 
immunogenic preparation can contain, for example, the naturally occurring immunogenic 

25 protein, a chemically synthesized polypeptide representing the immunogenic protein, or a 

recombinantly expressed immunogenic protein. Furthermore, the protein may be conjugated to 
a second protein known to be immunogenic in the mammal being immunized. Examples of such 
immunogenic proteins include but are not limited to keyhole limpet hemocyanin, serum albumin, 
bovine thyroglobulin, and soybean trypsin inhibitor. The preparation can further include an 

30 adjuvant. Various adjuvants used to increase the immunological response include, but are not 

limited to, Freund's (complete and incomplete), mineral gels (e.g., aluminum hydroxide), surface 
active substances (e.g., lysolecithin, pluronic polyols, polyanions, peptides, oil emulsions, 
dinitrophenol, etc.), adjuvants usable in humans such as Bacille Calmette-Guerin and 
Corynebacterium parvum, or similar immunostimulatory agents. Additional examples of 
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adjuvants which can be employed include MPL-TDM adjuvant (monophosphoryl Lipid A, 
synthetic trehalose dicorynomycolate). 

The polyclonal antibody molecules directed against the immunogenic protein can be 
isolated from the mammal (e.g., from the blood) and further purified by well known techniques, 
such as affinity chromatography using protein A or protein G, which provide primarily the IgG 
fraction of immune serum. Subsequently, or alternatively, the specific antigen which is the 
target of the immunoglobulin sought, or an epitope thereof, may be immobilized on a column to 
purify the immune specific antibody by immunoaffinity chromatography. Purification of 
immunoglobulins is discussed, for example, by D. Wilkinson (The Scientist, published by The 
Scientist, Inc., Philadelphia PA, Vol. 14, No. 8 (April 17, 2000), pp. 25-28). 

5.13.2 Monoclonal Antibodies 

The term "monoclonal antibody" (MAb) or "monoclonal antibody composition", as used 
herein, refers to a population of antibody molecules that contain only one molecular species of 
antibody molecule consisting of a unique light chain gene product and a unique heavy chain 
gene product. In particular, the complementarity determining regions (CDRs) of the monoclonal 
antibody are identical in all the molecules of the population. MAbs thus contain an antigen- 
binding site capable of immunoreacting with a particular epitope of the antigen characterized by 

a unique binding affinity for it. 

Monoclonal antibodies can be prepared using hybridoma methods, such as those 
described by Kohler and Milstein, Nature . 256:495 (1975). In a hybridoma method, a mouse, 
hamster, or other appropriate host animal, is typically immunized with an immunizing agent to 
elicit lymphocytes that produce or are capable of producing antibodies that will specifically bind 
to the immunizing agent. Alternatively, the lymphocytes can be immunized in vitro. 

The immunizing agent will typically include the protein antigen, a fragment thereof or a 
fusion protein thereof. Generally, either peripheral blood lymphocytes are used if cells of human 
origin are desired, or spleen cells or lymph node cells are used if non-human mammalian sources 
are desired. The lymphocytes are then fused with an immortalized cell line using a suitable 
fusing agent, such as polyethylene glycol, to form a hybridoma cell (Goding, Monoclonal 
Antibodies: Pri nci ples and Practice . Academic Press, (1986) pp. 59-103). Immortalized cell 
lines are usually transformed mammalian cells, particularly myeloma cells of rodent, bovine and 
human origin. Usually, rat or mouse myeloma cell lines are employed. The hybridoma cells can 
be cultured in a suitable culture medium that preferably contains one or more substances that 
inhibit the growth or survival of the unfused, immortalized cells. For example, if the parental 
cells lack the enzyme hypoxanthine guanine phosphoribosyl transferase (HGPRT or HPRT), the 
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culture medium for the hybridomas typically will include hypoxanthine, aminopterin, and 

thymidine ("HAT medium"), which substances prevent the growth of HGPRT-deficient cells. 

Preferred immortalized cell lines are those that fuse efficiently, support stable high level 

expression of antibody by the selected antibody-producing cells, and are sensitive to a medium 

5 such as HAT medium. More preferred immortalized cell lines are murine myeloma lines, which 

can be obtained, for instance, from the Salk Institute Cell Distribution Center, San Diego, 

California and the American Type Culture Collection, Manassas, Virginia. Human myeloma and 

mouse-human heteromyeloma cell lines also have been described for the production of human 

monoclonal antibodies (Kozbor, J. Immunol., 133 :3001 (1984); Brodeur et al., Monoclonal 

10 Antibody Production Techniques and Applications , Marcel Dekker, Inc., New York, (1987) pp. 

51-63). 

The culture medium in which the hybridoma cells are cultured can then be assayed for 
the presence of monoclonal antibodies directed against the antigen. Preferably, the binding 
specificity of monoclonal antibodies produced by the hybridoma cells is determined by 

15 immunoprecipitation or by an in vitro binding assay, such as radioimmunoassay (RIA) or 

enzyme-linked immunoabsorbent assay (ELISA). Such techniques and assays are known in the 
art. The binding affinity of the monoclonal antibody can, for example, be determined by the 
Scatchard analysis of Munson and Pollard, Anal. Biochenru 107:220 (1980). Preferably, 
antibodies having a high degree of specificity and a high binding affinity for the target antigen 

20 are isolated. 

After the desired hybridoma cells are identified, the clones can be subcloned by limiting 
dilution procedures and grown by standard methods. Suitable culture media for this purpose 
include, for example, Dulbecco's Modified Eagle's Medium and RPMI-1640 medium. 
Alternatively, the hybridoma cells can be grown in vivo as ascites in a mammal. 

25 The monoclonal antibodies secreted by the subclones can be isolated or purified from the 

culture medium or ascites fluid by conventional immunoglobulin purification procedures such 
as, for example, protein A-Sepharose, hydroxylapatite chromatography, gel electrophoresis, 
dialysis, or affinity chromatography. 

The monoclonal antibodies can also be made by recombinant DNA methods, such as 

30 those described in U.S. Patent No. 4,816,567. DNA encoding the monoclonal antibodies of the 
invention can be readily isolated and sequenced using conventional procedures (e.g., by using 
oligonucleotide probes that are capable of binding specifically to genes encoding the heavy and 
light chains of murine antibodies). The hybridoma cells of the invention serve as a preferred 
source of such DNA. Once isolated, the DNA can be placed into expression vectors, which are 

35 then transfected into host cells such as simian COS cells, Chinese hamster ovary (CHO) cells, or 
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myeloma cells that do not otherwise produce immunoglobulin protein, to obtain the synthesis of 
monoclonal antibodies in the recombinant host cells. The DNA also can be modified, for 
example, by substituting the coding sequence for human heavy and light chain constant domains 
in place of the homologous murine sequences (U.S. Patent No. 4,816,567; Morrison, Nature 368 , 
812-13 (1994)) or by covalently joining to the immunoglobulin coding sequence all or part of the 
coding sequence for a non-immunoglobulin polypeptide. Such a non-immunoglobulin 
polypeptide can be substituted for the constant domains of an antibody of the invention, or can 
be substituted for the variable domains of one antigen-combining site of an antibody of the 
invention to create a chimeric bivalent antibody. 

5.13.2 Humanized Antibodies 

The antibodies directed against the protein antigens of the invention can further comprise 
humanized antibodies or human antibodies. These antibodies are suitable for administration to 
humans without engendering an immune response by the human against the administered 
immunoglobulin. Humanized forms of antibodies are chimeric immunoglobulins, 
immunoglobulin chains or fragments thereof (such as Fv, Fab, Fab', F(ab') 2 or other antigen- 
binding subsequences of antibodies) that are principally comprised of the sequence of a human 
immunoglobulin, and contain minimal sequence derived from a non-human immunoglobulin. 
Humanization can be performed following the method of Winter and co-workers (Jones et al., 
Nature, 321:522-525 (1986); Riechmann et al., Nature , 332:323-327 (1988); Verhoeyen et al., 
Science, 239:1534-1536 (1988)), by substituting rodent CDRs or CDR sequences for the 
corresponding sequences of a human antibody. (See also U.S. Patent No. 5,225,539.) In some 
instances, Fv framework residues of the human immunoglobulin are replaced by corresponding 
non-human residues. Humanized antibodies can also comprise residues which are found neither 
in the recipient antibody nor in the imported CDR or framework sequences. In general, the 
humanized antibody will comprise substantially all of at least one, and typically two, variable 
domains, in which all or substantially all of the CDR regions correspond to those of a non-human 
immunoglobulin and all or substantially all of the framework regions are those of a human 
immunoglobulin consensus sequence. The humanized antibody optimally also will comprise at 
least a portion of an immunoglobulin constant region (Fc), typically that of a human 
immunoglobulin (Jones et al., 1986; Riechmann et al., 1988; and Presta, Curr. Op. Struct. Biol. , 
2:593-596 (1992)). 

5.13.3 Human Antibodies 
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W ° TuTy human antibodies relate to antibody molecules in which essentially the entire 
sequences of both the light chain and the heavy chain, including the CDRs, arise from human 
genes. Such antibodies are termed "human antibodies", or "fully human antibodies" herein. 
Human monoclonal antibodies can be prepared by the trioma technique; the human B-cell 
hybridoma technique (see Kozbor, et al., 1983 Immunol Today 4: 72) and the EBV hybridoma 
technique to produce human monoclonal antibodies (see Cole, et al., 1985 In: Monoclonal 
Antibodies AND Cancer Therapy, Alan R. Liss, Inc., pp. 77-96). Human monoclonal 
antibodies may be utilized in the practice of the present invention and may be produced by using 
human hybridomas (see Cote, et al., 1983. Proc Natl Acad Sci USA 80: 2026-2030) or by 
transforming human B-cells with Epstein Barr Virus in vitro (see Cole, et al., 19S5 In: 
Monoclonal Antibodies and Cancer Therapy, Alan R. Liss, Inc., pp. 77-96). 

In addition, human antibodies can also be produced using additional techniques, 
including phage display libraries (Hoogenboom and Winter, J. Mol. Biol., 227:381 (1991); 
Marks et al., J. Mol. Biol., 222:581 (1991)). Similarly, human antibodies can be made by 
introducing human immunoglobulin loci into transgenic animals, e.g., mice in which the 
endogenous immunoglobulin genes have been partially or completely inactivated. Upon 
challenge, human antibody production is observed, which closely resembles that seen in humans 
in all respects, including gene rearrangement, assembly, and antibody repertoire. This approach 
is described, for example, in U.S. Patent Nos. 5,545,807; 5,545,806; 5,569,825; 5,625,126; 
5,633,425; 5,661,016, and in Marks et al. mio/Technologv 10, 779-783 (1992)); Lonberg et al. 
(Nature 368 856-859 (1994)); Morrison ( Nature 368, 812-13 (1994)); Fishwild et al,( Nature 
Biotechnology 14, 845-5 1 (1996)); Neuberger (Nature Biotechnology 14, 826 (1996)); and 
Lonberg and Huszar f intern. Rev. Immunol. 13 65-93 (1995)). 

Human antibodies may additionally be produced using transgenic nonhuman animals 
which are modified so as to produce fully human antibodies rather than the animal's endogenous 
antibodies in response to challenge by an antigen. (See PCT publication WO94/02602). The 
endogenous genes encoding the heavy and light immunoglobulin chains in the nonhuman host 
have been incapacitated, and active loci encoding human heavy and light chain immunoglobulins 
are inserted into the host's genome. The human genes are incorporated, for example, using yeast 
artificial chromosomes containing the requisite human DNA segments. An animal which 
provides all the desired modifications is then obtained as progeny by crossbreeding intermediate 
transgenic animals containing fewer than the full complement of the modifications. The 
preferred embodiment of such a nonhuman animal is a mouse, and is termed the Xenomouse™ 
as disclosed in PCT publications WO 96/33735 and WO 96/34096. This animal produces B 
cells which secrete fully human immunoglobulins. The antibodies can be obtained directly from 
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the animal after immunization with an immunogen of interest, as, for example, a preparation of a 

polyclonal antibody, or alternatively from immortalized B cells derived from the animal, such as 

hybridomas producing monoclonal antibodies. Additionally, the genes encoding the 

immunoglobulins with human variable regions can be recovered and expressed to obtain the 

antibodies directly, or can be further modified to obtain analogs of antibodies such as, for 

example, single chain Fv molecules. 

An example of a method of producing a nonhuman host, exemplified as a mouse, lacking 
expression of an endogenous immunoglobulin heavy chain is disclosed in U.S. Patent No. 
5,939,598. It can be obtained by a method including deleting the J segment genes from at least 
one endogenous heavy chain locus in an embryonic stem cell to prevent rearrangement of the 
locus and to prevent formation of a transcript of a rearranged immunoglobulin heavy chain locus, 
the deletion being effected by a targeting vector containing a gene encoding a selectable marker; 
and producing from the embryonic stem cell a transgenic mouse whose somatic and germ cells 
contain the gene encoding the selectable marker. 

A method for producing an antibody of interest, such as a human antibody, is disclosed in 
U.S. Patent No. 5,916,771. It includes introducing an expression vector that contains a 
nucleotide sequence encoding a heavy chain into one mammalian host cell in culture, introducing 
an expression vector containing a nucleotide sequence encoding a light chain into another * 
mammalian host cell, and fusing the two cells to form a hybrid cell. The hybrid cell expresses an 
antibody containing the heavy chain and the light chain. 

In a further improvement on this procedure, a method for identifying a clinically relevant 
epitope on an immunogen, and a correlative method for selecting an antibody that binds 
immunospecifically to the relevant epitope with high affinity, are disclosed in PCT publication 
WO 99/53049. 

5.13.4 F ab Fragments and Single Chain Antibodies 

According to the invention, techniques can be adapted for the production of single-chain 
antibodies specific to an antigenic protein of the invention (see e.g., U.S. Patent No. 4,946,778). 
In addition, methods can be adapted for the construction of F ab expression libraries (see e.g., 
Huse, et al. ? 1989 Science 246: 1275-1281) to allow rapid and effective identification of 
monoclonal F ab fragments with the desired specificity for a protein or derivatives, fragments, 
analogs or homologs thereof. Antibody fragments that contain the idiotypes to a protein antigen 
may be produced by techniques known in the art including, but not limited to: (i) an F (a b')2 
fragment produced by pepsin digestion of an antibody molecule; (ii) an F nb fragment generated 
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byTedudngL disulfide bridges of an F (at >. )2 fragment; (iii) an F ab fragment generated by the 
treatment of the antibody molecule with papain and a reducing agent and (iv) F v fragments. 

5.13.5 Bispecific Antibodies 

Bispecific antibodies are monoclonal, preferably human or humanized, antibodies that 
have binding specificities for at least two different antigens. In the present case, one of the 
binding specificities is for an antigenic protein of the invention. The second binding target is any 
other antigen, and advantageously is a cell-surface protein or receptor or receptor subunit. 

Methods for making bispecific antibodies are known in the art. Traditionally, the 
recombinant production of bispecific antibodies is based on the co-expression of two 
immunoglobulin heavy-chain/light-chain pairs, where the two heavy chains have different 
specificities (Milstein and Cuello, Nature, 305:537-539 (1983)). Because of the random 
assortment of immunoglobulin heavy and light chains, these hybridomas (quadromas) produce a 
potential mixture of ten different antibody molecules, of which only one has the correct 
bispecific structure. The purification of the correct molecule is usually accomplished by affinity 
chromatography steps. Similar procedures are disclosed in WO 93/08829, published 13 May 
1993, and in Traunecker et al., 1991 EMBO J., 10:3655-3659. 

Antibody variable domains with the desired binding specificities (antibody-antigen 
combining sites) can be fused to immunoglobulin constant domain sequences. The fusion 
preferably is with an immunoglobulin heavy-chain constant domain, comprismg at least part of 
the hinge, CH2, and CHS regions. It is preferred to have the first heavy-chain constant region 
(CHI) containing the site necessary for light-chain binding present in at least one of the fusions. 
DNAs encoding the immunoglobulin heavy-chain fusions and, if desired, the immunoglobulin 
light chain, are inserted into separate expression vectors, and are co-transfected into a suitable 
host organism. For further details of generating bispecific antibodies see, for example, Suresh et 
al., Methods in Enzvmologv , 121:210 (1986). 

According to another approach described in WO 96/2701 1 , the interface between a pair 
of antibody molecules can be engineered to maximize the percentage of heterodimers which are 
recovered from recombinant cell culture. The preferred interface comprises at least a part of the 
CH3 region of an antibody constant domain. In this method, one or more small amino acid side 
chains from the mterface of the first antibody molecule are replaced with larger side chains {e.g. 
tyrosine or tryptophan). Compensatory "cavities" of identical or similar size to the large side 
chain(s) are created on the interface of the second antibody molecule by replacing large amino 
acid side chains with smaller ones {e.g. alanine or threonine). This provides a mechanism for 
increasing the yield of the heterodimer over other unwanted end-products such as homodimers. 
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Bispecific antibodies can be prepared as full length antibodies or antibody fragments (e.g. 

F(ab , ) 2 bispecific antibodies). Techniques for generating bispecific antibodies from antibody 

fragments have been described in the literature. For example, bispecific antibodies can be 

prepared using chemical linkage. Brennan et al., Science 229:81 (1985) describe a procedure 

5 wherein intact antibodies are proteolytically cleaved to generate F(ab')2 fragments. These 

fragments are reduced in the presence of the dithiol complexing agent sodium arsenite to 

stabilize vicinal dithiols and prevent intermolecular disulfide formation. The Fab' fragments 

generated are then converted to thionitrobenzoate (TNB) derivatives. One of the Fab'-TNB 

derivatives is then reconverted to the Fab'-thiol by reduction with mercaptoethylamine and is 

1 0 mixed with an equimolar amount of the other Fab'-TNB derivative to form the bispecific 

antibody. The bispecific antibodies produced can be used as agents for the selective 

immobilization of enzymes. 

Additionally, Fab' fragments can be directly recovered from E. coli and chemically 

coupled to form bispecific antibodies. Shalaby et al., J. Exp. Med. 175:217-225 (1992) describe 

15 the production of a fully humanized bispecific antibody F(ab')2 molecule. Each Fab' fragment 
was separately secreted from E. coli and subjected to directed chemical coupling in vitro to form 
the bispecific antibody. The bispecific antibody thus formed was able to bind to cells 
overexpressing the ErbB2 receptor and normal human T cells, as well as trigger the lytic activity 
of human cytotoxic lymphocytes against human breast tumor targets. 

20 Various techniques for making and isolating bispecific antibody fragments directly from 

recombinant cell culture have also been described. For example, bispecific antibodies have been 
produced using leucine zippers. Kostelny et al., J. Immunol. 148(5): 1 547-1 553 (1992). The 
leucine zipper peptides from the Fos and Jun proteins were linked to the Fab' portions of two 
different antibodies by gene fusion. The antibody homodimers were reduced at the hinge region 

25 to form monomers and then re-oxidized to form the antibody heterodimers. This method can 
also be utilized for the production of antibody homodimers. The "diabody" technology 
described by Hollinger et al., Proc. Natl. Acad. Sci. USA 90:6444-6448 (1 993) has provided an 
alternative mechanism for making bispecific antibody fragments. The fragments comprise a 
heavy-chain variable domain (V H ) connected to a light-chain variable domain (V L ) by a linker 

30 which is too short to allow pairing between the two domains on the same chain. Accordingly, 
the Vh and V L domains of one fragment are forced to pair with the complementary V L and V H 
domains of another fragment, thereby fonning two antigen-binding sites. Another strategy for . 
making bispecific antibody fragments by the use of single-chain Fv (sFv) dimers has also been 
reported. See, Gruber et ah. J. Immunol. 152:5368 (1994). 
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Antibodies with more than two valencies are contemplated. For example, tnspecific 

antibodies can be prepared. Tutt et al., J. Immunol. 147:60 (1991). 

Exemplary bispecific antibodies can bind to two different epitopes, at least one of which 

originates in the protein antigen of the invention. Alternatively, an anti-antigenic arm of an 

5 immunoglobulin molecule can be combined with an arm which binds to a triggering molecule on 
a leukocyte such as a T-cell receptor molecule {e.g. CD2, CDS, CD28, or B7), or Fc receptors for 
IgG (FcyR), such as FcyRJ (CD64), FcyRJI (CD32) and FcyRIII (CD16) so as to focus cellular 
defense mechanisms to the cell expressing the particular antigen. Bispecific antibodies can also 
be used to direct cytotoxic agents to cells which express a particular antigen. These antibodies 

10 possess an antigen-binding arm and an arm which binds a cytotoxic agent or a radionuclide 
chelator, such as EOTUBE, DPTA, DOTA, or TETA. Another bispecific antibody of interest 
binds the protein antigen described herein and further binds tissue factor (TF). 

5.13.6 Heteroconjugate Antibodies 

1 5 Heteroconjugate antibodies are also within the scope of the present invention. 

Heteroconjugate antibodies are composed of two covalently joined antibodies. Such antibodies 
have, for example, been proposed to target immune system cells to unwanted cells (U.S. Patent 
No. 4,676,980), and for treatment of HIV infection (WO 91/00360; WO 92/200373; EP 03089). 
It is contemplated that the antibodies can be prepared in vitro using known methods in synthetic 
20 protein chemistry, including those involving crosslinking agents. For example, immunotoxins 
can be constructed using a disulfide exchange reaction or by forming a thioether bond. 
Examples of suitable reagents for this purpose include iminothiolate and methyl-4- 
aptobutyrimidate and those disclosed, for example, in U.S. Patent No. 4,676,980. 
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25 5.13.7 Effector Function Engineering 

It can be desirable to modify the antibody of the invention with respect to effector 
function, so as to enhance, e.g., the effectiveness of the antibody in treating cancer. For 
example, cysteine residue(s) can be introduced into the Fc region, thereby allowing interchain 
disulfide bond formation in this region. The homodimeric antibody thus generated can have 
30 improved internalization capability and/or increased complement-mediated cell killing and 
antibody-dependent cellular cytotoxicity (ADCC). See Caron et al., J. Exp Med., 176: 1 191- 
1 195 (1992) and Shopes, J. Immunol., 148: 2918-2922 (1992). Homodimeric antibodies with 
enhanced anti-tumor activity can also be prepared using heterobifunctional cross-linkers as 
described in Wolff et al. Cancer Research, 53: 2560-2565 (1993). Alternatively, an antibody can 
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be engineered that has dual Fc regions and can thereby have enhanced complement lysis and 

ADCC capabilities. See Stevenson et al., Anti-Cancer Drug Design, 3: 219-230 (1989). 



5.13.8 Immunoconjugates 

The invention also pertains to immunoconjugates comprising an antibody conjugated to a 
cytotoxic agent such as a chemotherapeutic agent, toxin (e.g., an enzymatically active toxin of 
bacterial, fungal, plant, or animal origin, or fragments thereof), or a radioactive isotope (i.e., a 
radioconjugate). 

Chemotherapeutic agents useful in the generation of such immunoconjugates have been 
described above. Enzymatically active toxins and fragments thereof that can be used include 
diphtheria A chain, nonbinding active fragments of diphtheria toxin, exotoxin A chain (from 
Pseudomonas aeruginosa), ricin A chain, abrin A chain, modeccin A chain, alpha-sarcin, 
Aleurites fordii proteins, dianthin proteins, Phytolaca americana proteins (PAPI, PAPII, and 
PAP-S), momordica charantia inhibitor, curcin, crotin, sapaonaria officinalis inhibitor, gelonin, 
mitogellin, restrictocin, phenomycin, enomycin, and the tricothecenes. A variety of 
radionuclides are available for the production of radioconjugated antibodies. Examples include 
212 Bi, i3, I, ,31 In, 90 Y,and ls6 Re. 

Conjugates of the antibody and cytotoxic agent are made using a variety of Afunctional 
protein-coupling agents such as N-succinimidyl-3-(2-pyridyldithiol) propionate (SPDP), 
iminothiolane (IT), Afunctional derivatives of imidoesters (such as dimethyl adipimidate HCL), 
active esters (such as disuccinimidyl suberate), aldehydes (such as glutareldehyde), bis-azido 
compounds (such as bis (p-azidobenzoyl) hexanediamine), bis-diazonium derivatives (such as 
bis-(p-diazoniumbenzoyl)-ethylenediamine), diisocyanates (such as tolyene 2,6-diisocyanate), 
and bis-active fluorine compounds (such as l,5-difluoro-2,4-dinitrobenzene). For example, a 
ricin immunotoxin can be prepared as described in Vitetta et al., Science, 238: 1098 (1987). 
Carbon- 14-labeled l-isothiocyanatobenzyl-3-methyldiethylene triaminepentaacetic acid (MX- 
DTPA) is an exemplary chelating agent for conjugation of radionucleotide to the antibody. See 
W094/ 11026. 

In another embodiment, the antibody can be conjugated to a "receptor" (such 
streptavidin) for utilization in tumor pretargeting wherein the antibody-receptor conjugate is 
administered to the patient, followed by removal of unbound conjugate from the circulation 
using a clearing agent and then administration of a "ligand" (e.g., avidin) that is in turn 
conjugated to a cytotoxic agent. 

4.14 COMPUTER READABLE SEQUENCES 
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WO rrnJapplication of this embodiment, a nucleotide sequence of the present invention can 
be recorded on computer readable media. As used herein, "computer readable media" refers to 
any medium which can be read and accessed directly by a computer. Such media include, but 
are not limited to: magnetic storage media, such as floppy discs, hard disc storage medium, and 
5 magnetic tape; optical storage media such as CD-ROM; electrical storage media such as RAM 
and ROM; and hybrids of these categories such as magnetic/optical storage media. A skilled 
artisan can readily appreciate how any of the presently known computer readable mediums can 
be used to create a manufacture comprising computer readable medium having recorded thereon 
a nucleotide sequence of the present invention. As used herein, "recorded" refers to a process for 
10 storing information on computer readable medium. A skilled artisan can readily adopt any of the 
presently known methods for recording information on computer readable medium to generate 
manufactures comprising the nucleotide sequence information of the present invention. 

A variety of data storage structures are available to a skilled artisan for creating a 
computer readable medium having recorded thereon a nucleotide sequence of the present 
1 5 invention. The choice of the data storage structure will generally be based on the means chosen 
to access the stored information. In addition, a variety of data processor programs and formats 
can be used to store the nucleotide sequence mformation of the present invention on computer 
readable medium. The sequence information can be represented in a word processing text file, 
formatted in commercially-available software such as WordPerfect and Microsoft Word, or 
o 0 represented in the form of an ASCII file, stored in a database application, such as DB2, Sybase, 
Oracle, or the like. A skilled artisan can readily adapt any number of data processor structuring 
formats (e.g. text file or database) in order to obtain computer readable medium having recorded 
thereon the nucleotide sequence information of the present invention. 

By providing any of the nucleotide sequences SEQ ID NO: 1-30368 or a representative 
25 fragment thereof; or a nucleotide sequence at least 95% identical to any of the nucleotide 

sequences of SEQ ID NO: 1-30368 in computer readable form, a skilled artisan can routinely 
access the sequence information for a variety of purposes. Computer software is publicly 
available which allows a skilled artisan to access sequence information provided in a computer 
readable medium. The examples which follow demonstrate how software which implements the 
30 BLAST (Altschul et al., J. Mol. Biol. 215:403-410 (1990)) and BLAZE (Brutlag et aL, Comp. 

Chem. 17:203-207 (1993)) search algorithms on a Sybase system is used to identify open reading 
frames (ORFs) within a nucleic acid sequence. Such ORFs may be protein encoding fragments 
and may be useful in producing commercially important proteins such as enzymes used in 
fermentation reactions and in the production of commercially useful metabolites. 



85 



WO 01/75067 PCT/USO 1/08631 

As used herein, "a computer-based system" refers to the hardware means, software 

means, and data storage means used to analyze the nucleotide sequence information of the 

present invention. The minimum hardware means of the computer-based systems of the present 

invention comprises a central processing unit (CPU), input means, output means, and data 

5 storage means. A skilled artisan can readily appreciate that any one of the currently available 

computer-based systems are suitable for use in the present invention. As stated above, the 

computer-based systems of the present invention comprise a data storage means having stored 

therein a nucleotide sequence of the present invention and the necessary hardware means and 

software means for supporting and implementing a search means. As used herein, "data storage 

10 means" refers to memory which can store nucleotide sequence information of the present 

invention, or a memory access means which can access manufactures having recorded thereon 
the nucleotide sequence information of the present invention. 

As used herein, "search means" refers to one or more programs which are implemented 
on the computer-based system to compare a target sequence or target structural motif with the 

1 5 sequence information stored within the data storage means. Search means are used to identify 
fragments or regions of a known sequence which match a particular target sequence or target 
motif. A variety of known algorithms are disclosed publicly and a variety of commercially 
available software for conducting search means are and can be used in the computer-based 
systems of the present invention. Examples of such software includes, but is not limited to, 

20 Smith- Waterman, MacPattern (EMBL), BLASTN and BLASTA (NPOLYPEPTIDEIA). A 
skilled artisan can readily recognize that any one of the available algorithms or implementing 
software packages for conducting homology searches can be adapted for use in the present 
computer-based systems. As used herein, a "target sequence" can be any nucleic acid or amino 
acid sequence of six or more nucleotides or two or more amino acids. A skilled artisan can 

25 readily recognize that the longer a target sequence is, the less likely a target sequence will be 

present as a random occurrence in the database. The most preferred sequence length of a target 
sequence is from about 10 to 300 amino acids, more preferably from about 30 to 100 nucleotide 
residues. However, it is well recognized that searches for commercially important fragments, 
such as sequence fragments involved in gene expression and protein processing, may be of 

30 shorter length. 

As used herein, "a target structural motif," or "target motif/' refers to any rationally 
selected sequence or combination of sequences in which the sequence(s) are chosen based on a 
three-dimensional configuration which is formed upon the folding of the target motif. There are 
a variety of target motifs known in the art. Protein target motifs include, but are not limited to, 
35 enzyme active sites and signal sequences. Nucleic acid target motifs include, but are not limited 
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to, promoter sequences, hairpin structures and inducible expression elements (protein binding 

sequences). 

4.15 TRIPLE HELIX FORMATION 

5 In addition, the fragments of the present invention, as broadly described, can be used to 

control gene expression through triple helix formation or antisense DNA or RNA, both of which 
methods are based on the binding of a polynucleotide sequence to DNA or RNA. 
Polynucleotides suitable for use in these methods are preferably 20 to 40 bases in length and are 
designed to be complementary to a region of the gene involved in transcription (triple helix - see 

10 Lee et ah, Nucl. Acids Res. 6:3073 (1979); Cooney et al., Science- 15241:456 (1988); and Dervan 
et al., Science 251:1360 (1991)) or to the mRNA itself (antisense - Olmno, J. Neurochem. 
56:560 (1991); Oligodeoxynucleotides as Antisense Inhibitors of Gene Expression, CRC Press, 
Boca Raton, FL (1988)). Triple helix-formation optimally results in a shut-off of RNA 
transcription from DNA, while antisense RNA hybridization blocks translation of an mRNA 

1 5 molecule into polypeptide. Both techniques have been demonstrated to be effective in model 
systems. Information contained in the sequences of the present invention is necessary for the 
design of an antisense or triple helix oligonucleotide. 

4.16 DIAGNOSTIC ASSAYS AND KITS 

20 The present invention further provides methods to identify the presence or expression of 

one of the ORFs of the present invention, or homolog thereof, in a test sample, using a nucleic 
acid probe or antibodies of the present invention, optionally conjugated or otherwise associated 

with a suitable label. 

In general, methods for detecting a polynucleotide of the invention can comprise 

25 contacting a sample with a compound that binds to and forms a complex with the polynucleotide 
for a period sufficient to form the complex, and detecting the complex, so that if a complex is 
detected, a polynucleotide of the invention is detected in the sample. Such methods can also 
comprise contacting a sample under stringent hybridization conditions with nucleic acid primers 
that anneal to a polynucleotide of the invention under such conditions, and amplifying annealed 

30 polynucleotides, so that if a polynucleotide is amplified, a polynucleotide of the invention is 

detected in the sample. 

In general, methods for detecting a polypeptide of the invention can comprise contacting 
a sample with a compound that binds to and forms a complex with the polypeptide for a period 
sufficient to form the complex, and detecting the complex, so that if a complex is detected, a 
35 polypeptide of the invention is detected in the sample. 
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In detail, such methods comprise incubating a test sample with one or more of the 

antibodies or one or more of the nucleic acid probes of the present invention and assaying for 

binding of the nucleic acid probes or antibodies to components within the test sample. 

Conditions for incubating a nucleic acid probe or antibody with a test sample vary. 

Incubation conditions depend on the format employed in the assay, the detection methods 

employed, and the type and nature of the nucleic acid probe or antibody used in the assay. One 

skilled in the art will recognize that any one of the commonly available hybridization, 

amplification or immunological assay formats can readily be adapted to employ the nucleic acid 

probes or antibodies of the present invention. Examples of such assays can be found in Chard, 

T., An Introduction to Radioimmunoassay and Related Techniques, Elsevier Science Publishers, 

Amsterdam, The Netherlands (1986); Bullock, G.R. et al., Techniques in Iromunocytochemistry, 

Academic Press, Orlando, FL Vol. 1 (1982), Vol. 2 (1983), Vol. 3 (1985); Tijssen, P., Practice 

and Theory of immunoassays: Laboratory Techniques in Biochemistry and Molecular Biology, 

Elsevier Science Publishers, Amsterdam, The Netherlands (1985). The test samples of the 

present invention include cells, protein or membrane extracts of cells, or biological fluids such as 

sputum, blood, serum, plasma, or urine. The test sample used in the above-described method 

will vary based on the assay format, nature of the detection method and the tissues, cells or 

extracts used as the sample to be assayed. Methods for preparing protein extracts or membrane 

extracts of cells are well known in the art and can be readily be adapted in order to obtain a 

sample which is compatible with the system utilized. 

In another embodiment of the present invention, kits are provided which contain the 

necessary reagents to carry out the assays of the present invention. Specifically, the invention 

provides a compartment kit to receive, in close confinement, one or more containers which 

comprises: (a) a first container comprising one of the probes or antibodies of the present 

invention; and (b) one or more other containers comprising one or more of the following: wash 

reagents, reagents capable of detecting presence of a bound probe or antibody. 

In detail, a compartment kit includes any kit in which reagents are contained in separate 

containers. Such containers include small glass containers, plastic containers or strips of plastic 

or paper. Such containers allows one to efficiently transfer reagents from one compartment to 

another compartment such that the samples and reagents are not cross-contaminated, and the 

agents or solutions of each container can be added in a quantitative fashion from one 

compartment to another. Such containers will include a container which will accept the test 

sample, a container which contains the antibodies used in the assay, containers which contain 

wash reagents (such as phosphate buffered saline, Tris-buffers, etc.), and containers which 

contain the reagents used to detect the bound antibody or probe. Types of detection reagents 
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include labeled nucleic acid probes, labeled secondary antibodies, or in the alternative, if the 

primary antibody is labeled, the enzymatic, or antibody binding reagents which are capable of 
reacting with the labeled antibody. One skilled in the art will readily recognize that the disclosed 
probes and antibodies of the present invention can be readily incorporated into one of the 
5 established kit formats which are well known in the art. 

4.17 MEDICAL IMAGING 

The novel polypeptides and binding partners of the invention are useful in medical 
imaging of sites expressing the molecules of the invention {e.g., where the polypeptide of the 
10 invention is involved in the immune response, for imaging sites of inflammation or infection). 
See, e.g., Kunkel et al., U.S. Pat. NO. 5,413,778. Such methods involve chemical attachment of 
a labeling or imaging agent, administration of the labeled polypeptide to a subject in a 
pharmaceutically acceptable carrier, and imaging the labeled polypeptide in vivo at the target 
site. 

15 

4.18 SCREENING ASSAYS 

Using the isolated proteins and polynucleotides of the invention, the present invention 
further provides methods of obtaining and identifying agents which bind to a polypeptide 
encoded by an ORF corresponding to any of the nucleotide sequences set forth in SEQ ID NO: 
20 1-30368, or bind to a specific domain of the polypeptide encoded by the nucleic acid. In detail, 
said method comprises the steps of: 

(a) contacting an agent with an isolated protein encoded by an ORF of the present 

invention, or nucleic acid of the invention; and 

(b) determining whether the agent binds to said protein or said nucleic acid. 
25 In general, therefore, such methods for identifying compounds that bind to a 

polynucleotide of the invention can comprise contacting a compound with a polynucleotide of 
the invention for a time sufficient to form a polynucleotide/compound complex, and detecting 
the complex, so that if a polynucleotide/compound complex is detected, a compound that binds 
to a polynucleotide of the invention is identified. 
30 Likewise, in general, therefore, such methods for identifying compounds that bind to a 

polypeptide of the invention can comprise contacting a compound with a polypeptide of the 
invention for a time sufficient to form a polypeptide/compound complex, and detecting the 
complex, so that if a polypeptide/compound complex is detected, a compound that binds to a 
polynucleotide of the invention is identified. 
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Methods for identifying compounds that bind to a polypeptide of the invention can also 

comprise contacting a compound with a polypeptide of the invention in a cell for a time 

sufficient to form a polypeptide/compound complex, wherein the complex drives expression of a 

receptor gene sequence in the cell, and detecting the complex by detecting reporter gene 

5 sequence expression, so that if a polypeptide/compound complex is detected, a compound that 

binds a polypeptide of the invention is identified. 

Compounds identified via such methods can include compounds which modulate the 

activity of a polypeptide of the invention (that is, increase or decrease its activity, relative to 

activity observed in the absence of the compound). Alternatively, compounds identified via such 

1 0 methods can include compounds which modulate the expression of a polynucleotide of the 

invention (that is, increase or decrease expression relative to expression levels observed in the 

absence of the compound). Compounds, such as compounds identified via the methods of the 

invention, can be tested using standard assays well known to those of skill in the art for their 

ability to modulate activity/expression. 

1 5 The agents screened in the above assay can be, but are not limited to, peptides, 

carbohydrates, vitamin derivatives, or other pharmaceutical agents. The agents can be selected 

and screened at random or rationally selected or designed using protein modeling techniques. 

For random screening, agents such as peptides, carbohydrates, pharmaceutical agents and 

the like are selected at random and are assayed for their ability to bind to the protein encoded by 

20 the ORF of the present invention. Alternatively, agents may be rationally selected or designed. 

As used herein, an agent is said to be "rationally selected or designed" when the agent is chosen 

based on the configuration of the particular protein. For example, one skilled in the art can 

readily adapt currently available procedures to generate peptides, pharmaceutical agents and the 

like, capable of binding to a specific peptide sequence, in order to generate rationally designed 

25 antipeptide peptides, for example see Hurby et al., Application of Synthetic Peptides: Antisense 

Peptides," In Synthetic Peptides, A User's Guide, W.H. Freeman, NY (1992), pp. 2S9-307, and 

Kaspczak et al., Biochemistry 28:9230-8 (1989), or pharmaceutical agents, or the like. 

In addition to the foregoing, one class of agents of the present invention, as broadly 

described, can be used to control gene expression through binding to one of the ORFs or EMFs 

30 of the present invention. As described above, such agents can be randomly screened or 

rationally designed/selected. Targeting the ORF or EMF allows a skilled artisan to design 

sequence specific or element specific agents, modulating the expression of either a single ORF o 

multiple ORFs which rely on the same EMF for expression control. One class of DNA binding 

agents are agents which contain base residues which hybridize or form a triple helix formation 

35 by binding to DNA or RNA. Such agents can be based on the classic phosphodiester, 
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ribonucleic acid backbone, or can be a variety of sulfhydryl or polymeric derivatives which have 

base attachment capacity. 

Agents suitable for use in these methods preferably contain 20 to 40 bases and are 

designed to be complementary to a region of the gene involved in transcription (triple helix - see 
5 Lee et aL, NucL Acids Res. 6:3073 (1979); Cooney et al., Science 241 :456 (1988); and Dervan et 

al., Science 251 : 1360 (1991)) or to the mRNA itself (antisense - Okano, J. Neurochem. 56:560 

(1991); Oligodeoxynucleotides as Antisense Inhibitors of Gene Expression, CRC Press, Boca 

Raton, FL (1988)). Triple helix-formation optimally results in a shut-off of RNA transcription 

from DNA, while antisense RNA hybridization blocks translation of an mRNA molecule into 
10 polypeptide. Both techniques have been demonstrated to be effective in model systems. 

Information contained in the sequences of the present invention is necessary for the design of an 

antisense or triple helix oligonucleotide and other DNA binding agents. 

Agents that bind to a protein encoded by one of the ORFs of the present invention can be 

used as a diagnostic agent. Agents which bind to a protein encoded by one of the ORFs of the 
15 present invention can be formulated using known techniques to generate a pharmaceutical 

composition. 



4.19 USE OF NUCLEIC ACIDS AS PROBES 

Another aspect of the subject invention is to provide for polypeptide-specific nucleic acid 
20 hybridization probes capable of hybridizing with naturally occurring nucleotide sequences. The 
hybridization probes of the subject invention may be derived from any of the nucleotide 
sequences SEQ ID NO: 1-30368. Because the corresponding gene is only expressed in a limited 
number of tissues, a hybridization probe derived from of any of the nucleotide sequences SEQ 
ID NO: 1-30368 can be used as an indicator of the presence of RNA of cell type of such a tissue 
25 in a sample. 

Any suitable hybridization technique can be employed, such as, for example, in situ 
hybridization. PCR as described in US Patents Nos. 4,683,195 and 4,965,188 provides 
additional uses for oligonucleotides based upon the nucleotide sequences. Such probes used in 
PCR may be of recombinant origin, may be chemically synthesized, or a mixture of both. The 

30 probe will comprise a discrete nucleotide sequence for the detection of identical sequences or a 
degenerate pool of possible sequences for identification of closely related genomic sequences. 

Other means for producing specific hybridization probes for nucleic acids include the 
cloning of nucleic acid sequences into vectors for the production of mRNA probes. Such vectors 
are known in the art and are commercially available and may be used to synthesize RNA probes 

35 in vitro by means of the addition of the appropriate RNA polymerase as T7 or SP6 RNA 
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po^merale '^d the appropriate radioactively labeled nucleotides. The nucleotide sequences may 
be used to construct hybridization probes for mapping their respective genomic sequences. The 
nucleotide sequence provided herein may be mapped to a chromosome or specific regions of a 
chromosome using well known genetic and/or chromosomal mapping techniques. These 
5 techniques include in situ hybridization, linkage analysis against known chromosomal markers, 
hybridization screening with libraries or flow-sorted chromosomal preparations specific to 
known chromosomes, and the like. The technique of fluorescent in situ hybridization of 
chromosome spreads has been described, among other places, in Verma et al (1988) Human 
Chromosomes: A Manual of Basic Techniques, Pergamon Press, New York NY. 
1 0 Fluorescent in situ hybridization of chromosomal preparations and other physical 

chromosome mapping techniques may be correlated with additional genetic map data. Examples 
of genetic map data can be found in the 1994 Genome Issue of Science (265:1981f). Correlation 
between the location of a nucleic acid on a physical chromosomal map and a specific disease (or 
predisposition to a specific disease) may help delimit the region of DNA associated with that 
1 5 genetic disease. The nucleotide sequences of the subject invention may be used to detect 
differences in gene sequences between normal, carrier or affected individuals. 

4.20 PREPARATION OF SUPPORT BOUND OLIGONUCLEOTIDES 

Oligonucleotides, i. e. , small nucleic acid segments, may be readily prepared by, for 
example, directly synthesizing the oligonucleotide by chemical means, as is commonly practiced 
20 using an automated oligonucleotide synthesizer. 

Support bound oligonucleotides may be prepared by any of the methods known to those of 
skill in the art using any suitable support such as glass, polystyrene or Teflon. One strategy is to 
precisely spot oligonucleotides synthesized by standard syndiesizers. Immobilization can be 
achieved using passive adsorption (Inouye & Hondo, (1990) J. Clin. Microbiol. 28(6) 1469-72); 
25 using UV light (Nagata et al, 1985; Dahlen et al, 1987; Morrissey & Collins, (1989) Mol. Cell 

Probes 3(2) 1 89-207) or by covalent binding of base modified DNA (Keller et al, 1 988: 1 989); all 
references being specifically incorporated herein. 

Another strategy that may be employed is the use of the strong biotin-streptavidin 
interaction as a linker. For example, Broude et al (1 994) Proc. Natl. Acad. Sci. USA 91 (S) 3072-6, 
3 0 describe the use of biotiny lated probes, although these are duplex probes, that are immobilized on 
streptavidin-coated magnetic beads. Streptavidin-coated beads may be purchased from Dynal, 
Oslo. Of course, this same linking chemistry is applicable to coating any surface with streptavidin. 
Biotinylated probes may be purchased from various sources, such as, e.g., Operon Technologies 
(Alameda, CA). 
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Nunc Laboratories (Naperville, IL) is also selling suitable material that could be used. Nunc 

Laboratories have developed a method by which DN A can be covalently bound to the microwell 

surface termed Covalink NH. CovaLink NH is a polystyrene surface grafted with secondary amino 

groups (>NH) that serve as bridge-heads for further covalent coupling. CovaLink Modules may be 

5 purchased from Nunc Laboratories. DNA molecules may be bound to CovaLink exclusively at the 

5-end by a phosphoramidatebond, allowing immobilization of more than 1 pmol of DNA 

(Rasmussene/a/., (1991) Anal. Biochem. 198(1) 138-42). 

The use of CovaLink NH strips for covalent binding of DNA molecules at the 5-end has 

been described (Rasmussen et al. 5 (1991). In this technology, a phosphoramidatebond is employed 

10 (Chuet al., (1983) Nucleic Acids Res. 1 1(8) 6513-29). This is beneficial as immobilization using 
only a single covalent bond is preferred. The phosphoramidatebond joins the DNA to the 
CovaLink NH secondary amino groups that are positioned at the end of spacer arms covalently 
grafted onto the polystyrene surface through a 2 nm long spacer arm. To link an oligonucleotide to 
CovaLink NH via an phosphoramidatebond, the oligonucleotide terminus must have a 5-end 

1 5 phosphate group. It is, perhaps, even possible for biotin to be covalently bound to CovaLink and 
then streptavidin used to bind the probes. 

More specifically, the linkage method includes dissolving DNA in water (7.5 ng/ul) and 
denaturing for 1 0 min. at 95°C and cooling on ice for 1 0 min. Ice-cold 0. 1 M 1 -methylimidazole, 
pH 7.0 (1-Melm 7 ), is then added to a final concentration of 1 0 mM 1-Melm 7 . A ss DNA solution is 

20 then dispensed into CovaLink NH strips (75 ul/well) standing on ice. 

Carbodiimide 0.2 M l-ethyl-3-(3-dimethy!aminopropyl)-carbodiimide (EDC), dissolved in 
1 0 mM 1 -Melm 7 , is made fresh and 25 ul added per well. The strips are incubated for 5 hours at 
50°C. After incubation the strips are washed using, e.g. , Nunc-Immuno Wash; first the wells are 
washed 3 times, then they are soaked with washing solution for 5 min., and finally they are washed 

25 3 times (where in the washing solution is 0.4 N NaOH, 0.25% SDS heated to 50°C). 

It is contemplated that a further suitable method for use with the present invention is that 
described in PCT Patent Application WO 90/03382 (Southern & Maskos), incorporated herein by 
reference. This method of preparing an oligonucleotide bound to a support involves attaching a 
nucleoside 3-reagent through the phosphate group by a covalent phosphodiester link to aliphatic 

30 hydroxyl groups carried by the support. The oligonucleotide is then synthesized on the supported 
nucleoside and protecting groups removed from the synthetic oligonucleotide chain under standard 
conditions that do not cleave the oligonucleotide from the support. Suitable reagents include 
nucleoside phosphoramidite and nucleoside hydrogen phosphorate. 

An on-chip strategy for the preparation of DNA probe for the preparation of DNA probe 

3 5 arrays may be employed. For example, addressable laser-activated photodeprotection may be 
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employed in the chemical synthesis of oligonucleotides directly on a glass surface, as described by 

Fodor et a!. (1991) Science 25 1 (4995) 767-73, incorporated herein by reference. Probes may also 

be immobilized on nylon supports as described by Van Ness et al (1991) Nucleic Acids Res. 

1 9(1 2) 3345-50; or linked to Teflon using the method of Duncan & Cavalier (1 988) Anal. Biochem. 

169(1) 104-8; all references being specifically incorporated herein. 

To link an oligonucleotide to a nylon support, as described by Van Ness et al (1 991), 
requires activation of the nylon surface via alkylation and selective activation of the 5'-amine of 
oligonucleotides with cyanuric chloride. 

One particular way to prepare support bound oligonucleotides is to utilize the 
light-generated synthesis described by Pease et al, (1 994) PNAS USA 91(11) 5022-6, incorporated 
herein by reference). These authors used current photolithographic techniques to generate arrays of 
immobilized oligonucleotide probes (DNA chips). These methods, in which light is used to direct 
the synthesis of oligonucleotide probes in high-density, miniaturized arrays, utilize photolabile 
S'-protectedA^-acyl-deoxynucleosidephosphoramidites, surface linker chemistry and versatile 
combinatorial synthesis strategies. A matrix of 256 spatially defined oligonucleotide probes may be 
generated in this manner. 

4.21 PREPARATION OF NUCLEIC ACID FRAGMENTS 

The nucleic acids may be obtained from any appropriate source, such as cDNAs, genomic 
DNA, chromosomal DNA, microdissected chromosome bands, cosmid or YAC inserts, and RNA, 
including mRNA without any amplification steps. For example, Sam brook et al (1 9S9) describes 
three protocols for the isolation of high molecular weight DNA from mammalian cells (p. 
9.14-9.23). 

DNA fragments may be prepared as clones in Ml 3, plasmid or lambda vectors and/or 
prepared directly from genomic DNA or cDNA by PCR or other amplification methods. Samples 
may be prepared or dispensed in multiwell plates. About 100-1000 ng of DNA samples may be 
prepared in 2-500 ml of final volume. 

The nucleic acids would then be fragmented by any of the methods known to those of skill 
in the art including, for example, using restriction enzymes as described at 9.24-9.28 of Sambrook ei 
al (1989), shearing by ultrasound and NaOH treatment. 

Low pressure shearing is also appropriate, as described by Schriefer et al ( 1 990) Nucleic 
Acids Res. 1 8(24) 7455-6, incorporated herein by reference). In this method, DNA samples are 
passed through a small French pressure cell at a variety of low to intemiediate pressures. A lever 
device allows controlled application of low to intermediate pressures to the cell. The results of 
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theTsmdies indicate that low-pressure shearing is a useful alternative to sonic and enzymatic DNA 

fragmentationmethods. 

One particularly suitable way for fragmenting DNA is contemplated to be that using the two 
base recognition endonuclease, Cv/JI, described by Fitzgerald et al (1 992) Nucleic Acids Res. 
20(14) 3753-62. These authors described an approach for the rapid fragmentation and fractionation 
of DNA into particular sizes that they contemplated to be suitable for shotgun cloning and 
sequencing. 

The restriction endonuclease Cv/JI normally cleaves the recognition sequence PuGCPy 
betweenthe G andCto leave blunt ends. Atypical reaction conditions, which alter the specificity of 
this enzyme (Cv/JI**), yield a quasi-random distribution of DNA fragments form the small 
molecule P UC19 (2688 base pairs). Fitzgerald etal. (1992) quantitatively evaluated the 
randomness of this fragmentation strategy, using a Cv/JF* digest of pUC19 that was size 
fractionated by a rapid gel filtration method and directly ligated, without end repair, to a lac Z minus 
Ml 3 cloning vector. Sequence analysis of 76 clones showed that Cv/JI** restricts pyGCPy and 
PuGCPu, in addition to PuGCPy sites, and that new sequence data is accumulated at a rate 
consistent with random fragmentation. 

As reported in the literature, advantages of this approach compared to sonication and 
agarose gel fractionation include: smaller amounts of DNA are required (0.2-0.5 ug instead of 2-5 
ug); and fewer steps are involved (no preligation, end repair, chemical extraction, or agarose gel 
electrophoresis and elution are needed. 

Irrespective of the manner in which the nucleic acid fragments are obtained or prepared, it is 
importantto denature the DNA to give single stranded pieces available for hybridization. This is 
achieved by incubating the DNA solution for 2-5 minutes at S0-90°C. The solution is then cooled 
quickly to 2°C to prevent renaturationof the DNA fragments before they are contacted with the 
chip. Phosphate groups must also be removed from genomic DNA by methods known in the art. 

4.22 PREPARATION OF DNA ARRAYS 

Arrays may be prepared by spotting DNA samples on a support such as a nylon membrane. 
Spotting may be performed by using arrays of metal pins (the positions of which correspond to an 
array of wells in a microliter plate) to repeated by transfer of about 20 nl of a DNA solution to a 
nylon membrane. By offset printing, a density of dots higher than the density of the wells is 
achieved. One to 25 dots may be accommodated in 1 mm 2 , depending on the type of label used. By 
avoiding spotting in some preselected number of rows and columns, separate subsets (subarrays) 
may be formed. Samples in one subarray may be the same genomic segment of DNA (or the same 
gene) from different individuals, or may be different, overlapped genomic clones. Each of the 
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subarray s may represent replica spotting of the same samples. In one example, a selected gene 
segment may be amplified from 64 patients. For each patient, the amplified gene segment may be 
in one 96- well plate (all 96 wells containing the same sample). A plate for each of the 64 patients is 
prepared. By using a 96-pin device, all samples may be spotted on one 8 x 12 cm membrane, 
5 Subarrays may contain 64 samples, one from each patient. Where the 96 subarrays are identical, the 
dot span may be 1 mm 2 and there may be a 1 mm space between subarrays. 

Another approach is to use membranes or plates (available from NUNC, Naperville, Illinois) 
which may be partitioned by physical spacers e.g. a plastic grid molded over the membrane, the grid 
being similar to the sort of membrane applied to the bottom of multiwell plates, or hydrophobic 

1 0 strips. A fixed physical spacer is not preferred for imaging by exposure to flat phosphor-storage 
screens or x-ray films. 

The present invention is illustrated in the following examples. Upon consideration of the 
present disclosure, one of skill in the art will appreciate that many other embodiments and variations 
may be made in the scope of the present invention. Accordingly, it is intended that the broader 

1 5 aspects of the present invention not be limited to the disclosure of the following examples. The 

present invention is not to be limited in scope by the exemplified embodiments which are intended 
as illustrations of single aspects of the invention, and compositions and methods which are 
functionally equivalent are within the scope of the invention. Indeed, numerous modifications and 
variations in the practice of the invention are expected to occur to those skilled in the art upon 

20 consideration of the present preferred embodiments. Consequently, the only limitations which 
should be placed upon the scope of the invention are those which appear in the appended claims. 

All references cited within the body of the instant specification are hereby incorporated^ 
reference in their entirety. 

5.0 EXAMPLES 

25 5.1 EXAMPLE 1 

Novel Nucleic Acid Sequences Obtained From Various Libraries 

A plurality of novel nucleic acids were obtained from cDN A libraries prepared from various 
human tissues and in some cases isolated from a genomic library derived from human chromosome 
using standard PCR, SBH sequence signature analysis and Sanger sequencing techniques. The 
30 inserts of the library were amplified with PCR using primers specific for the vector sequences 

which flank the inserts. Clones from cDN A libraries were spotted on nylon membrane filters and 
screened with oligonucleotide probes (e.g. , 7-mers) to obtain signature sequences. The clones were 
clustered into groups of similar or identical sequences. Representative clones were selected for 
sequencing. 
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In some cases, the 5' sequence of the amplified inserts was then deduced using a typical 
Sanger sequencing protocol . PGR products were purified and subjected to fluorescent dye 
terminator cycle sequencing. Single pass gel sequencing was done using a 377 Applied Biosystems 
(ABI) sequencer to obtain the novel nucleic acid sequences. In some cases RACE (Rapid 
Amplification of cDNA Ends) was performed to further extend the sequence in the 5 7 direction. 



5,2 EXAMPLE 2 

Novel Contigs 

The novel contigs of the invention were assembled from sequences that were obtained from 
a cDNA library by methods described in Example 1 above, and in some cases sequences obtained 
from one or more public databases. The sequences for the resulting nucleic acid contigs are 
designated as SEQ ID NO: 1 -3036S and are provided in the attached Sequence Listing. The contigs 
were assembled using an EST sequence as a seed. Then a recursive algorithm was used to extend 
the seed EST into an extended assemblage, by pulling additional sequences from different databases 
{i.e. , Hyseq's database containing EST sequences, dbEST version 1 1 5, gb pri 1 1 5, and UniGene 
version 1 03, and exons from public domain genomic sequences predicted by GenScan) that belong 
to this assemblage. The algorithm terminated when there was no additional sequences from the 
above databases that would extend the assemblage. Further, the inclusion of component sequences 
into the assemblage was based on a BLASTN hit to the extending assemblage with BLAST score 
greater than 300 and percent identity greater than 95%. 

The novel predicted polypeptides (including proteins) encoded by the novel polynucleotides 
(SEQ ID NO: 1 -30368) of the present invention are incorporated in the attached Sequence Listing. 
A subset the predicted polypeptide sequences contain an unknown amino acid, a stop codon, a 
possible nucleotide deletion or a possible nucleotide insertion. These sequences have been shown 
in their entirety with the special characters in Table 2. Table 2 also shows the corresponding start 
and stop nucleotide locations to each of SEQ ID NO: 1 -30368. Table 2 also indicates the method 
by which the polypeptide was predicted. Method A refers to a polypeptide obtained by using a 
software program called F ASTY (available from htto;//fasta.bioch,virginia,ediO which selects a 
polypeptide based on a comparison of the translated novel polynucleotide to known polynucleotides 
(W.R. Pearson, Methods in Enzymology, 1 83:63-98 (1 990), herein incorporated by reference). 
Method B refers to a polypeptide obtained by using a software program called GenScan for 
human/vertebrate sequences (available from Stanford University, Office of Technology Licensing) 
that predicts the polypeptide based on a probabilistic model of gene structure/compositional 
properties (C. Burge and S. Karlin. J. Mol. Biol.. 268:78-94(1997), incoiporated herein by 
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reference). Method C refers to a polypeptide obtained by using a Hyseq proprietary software 
program that translates the novel polynucleotide and its complementary strand into six possible 
amino acid sequences (forward and reverse frames) and chooses the polypeptide with the longest 
open reading frame. 

5 The nearest neighbor results for SEQ ID NO: 1-30368 were obtained by a BLASTP 

version 2.0al 19MP-WashU search against Genpept release 121 and Geneseq release 200103 
(Derwent), using BLAST algorithm. The nearest neighbor result showed the closest homologue 
for SEQ ID NO: 1-30368. The nearest neighbor results for SEQ ID NO: 1-30368 are 
incorporated in the attached Sequence Listing. 

10 Using eMatrix software package (Stanford University, Stanford, CA) (Wu et al., J. 

Comp. Biol., Vol. 6 pp. 219-235 (1999) herein incorporated by reference), all the sequences were 
examined to determine whether they had identifiable signature regions. The attached Sequence 
Listing provodes the results obtained by eMatrix analysis for each polypeptide as follows: the 
signature region found in the indicated polypeptide sequences, the description of the signature, 

1 5 the eMatrix p-value(s) and the position(s) of the signature within the polypeptide sequence. 

Using the pFam software program (Sonnhammer et al., Nucleic Acids Res., Vol. 26(1) 
pp. 320-322 (1998) herein incorporated by reference) all the polypeptide sequences were 
examined for domains with homology to certain peptide domains. The attached Sequence 
Listing provides the results obtained by PFAM analysis for each peptide, namely: the name of 

20 the domain found, the description, the p-value and the pFam score for the identified domain 
within the sequence. 

Tables 1 and 2 follow. Table 1 shows the various tissue sources of SEQ ID NO: 1-30368. 
Table 2 shows the start and stop nucleotides for the translated amino acid sequence for which each 
assemblage encodes. Table 2 also provides a correlation between the amino acid sequences set forth 
25 in the Sequence Listing, the nucleotide sequences set forth in the Sequence Listing and the SEQ ID 
NO:inUSSN 09/540,217 
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WHAT IS CLAIMED IS: 

1 . An isolated polynucleotide comprising a nucleotide sequence selected from the group 
consisting of SEQ ID NO: 1-30368, a mature protein coding portion of SEQ ID NO: 1-30368, an 
active domain of SEQ ID NO: 1-30368, and complementary sequences thereof. 

5 

2. An isolated polynucleotide encoding a polypeptide with biological activity, wherein said 
polynucleotide hybridizes to the polynucleotide of claim 1 under stringent hybridization 
conditions. 

10 3. An isolated polynucleotide encoding a polypeptide with biological activity, wherein said 
polynucleotide has greater than about 90% sequence identity with the polynucleotide of claim 1. 

4. The polynucleotide of claim 1 wherein said polynucleotide is DNA. 

15 5. An isolated polynucleotide of claim 1 wherein said polynucleotide comprises the 
complementary sequences. 

6. A vector comprising the polynucleotide of claim L 
20 7. An expression vector comprising the polynucleotide of claim 1 . 

8. A host cell genetically engineered to comprise the polynucleotide of claim 1 . 

9. A host cell genetically engineered to comprise the polynucleotide of claim 1 operatively 
25 associated with a regulatory sequence that modulates expression of the polynucleotide in the host 

cell. 

1 0. An isolated polypeptide, wherein the polypeptide is selected from the group consisting of: 

(a) a polypeptide encoded by any one of the polynucleotides of claim 1 ; and 
30 (b) a polypeptide encoded by a polynucleotide hybridizing under stringent 

conditions with any one of SEQ ID NO: 1-30368. 

11. A composition comprising the polypeptide of claim 10 and a carrier. 



35 12. 



.An antibody directed against the polypeptide of claim 10. 
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13. A method for detecting the polynucleotide of claim 1 in a sample, comprising: 

a) contacting the sample with a compound that binds to and forms a complex 
with the polynucleotide of claim 1 for a period sufficient to form the complex; and 
5 b) detecting the complex, so that if a complex is detected, the polynucleotide 

of claim 1 is detected. 

14. A method for detecting the polynucleotide of claim 1 in a sample, comprising: 

a) contacting the sample under stringent hybridization conditions with 
10 nucleic acid primers that anneal to the polynucleotide of claim 1 under such conditions; 

b) amplifying a product comprising at least a portion of the polynucleotide of 

claim 1 ; and 

c) detecting said product and thereby the polynucleotide of claim 1 in the 

15 sample. 

15. The method of claim 14, wherein the polynucleotide is an RNA molecule and the method 
further comprises reverse transcribing an annealed RNA molecule into a cDNA polynucleotide. 

20 16. A method for detecting the polypeptide of claim 1 0 in a sample, comprising: 

a) contacting the sample with a compound that binds to and forms a complex 
with the polypeptide under conditions and for a period sufficient to form the complex; and 

b) detecting formation of the complex, so that if a complex formation is 
detected, the polypeptide of claim 10 is detected. 

25 

1 7. A method for identifying a compound that binds to the polypeptide of claim 1 0 5 
comprising: 

a) contacting the compound with the polypeptide of claim 10 under 
conditions sufficient to form a polypeptide/compound complex; and 
30 b) detecting the complex, so that if the polypeptide/compound complex is 

detected, a compound that binds to the polypeptide of claim 10 is identified. 

18. A method for identifying a compound that binds to the polypeptide of claim 10, 
comprising: 
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a) contacting the compound with the polypeptide of claim 10, in a cell, under 

conditions sufficient to form a polypeptide/compound complex, wherein the complex drives 
expression of a reporter gene sequence in the cell; and 

b) detecting the complex by detecting reporter gene sequence expression, so 
that if the polypeptide/compound complex is detected, a compound that binds to the polypeptide 
of claim 10 is identified. 

1 9. A method of producing the polypeptide of claim 1 0, comprising, 

a) culturing a host cell comprising a polynucleotide sequence selected from 
the group consisting of a polynucleotide sequence of SEQ ID NO: 1-30368, a mature protein 
coding portion of SEQ ID NO: 1-30368, an active domain of SEQ ID NO: 1 -30368, 
complementary sequences thereof and a polynucleotide sequence hybridizing under stringent 
conditions to SEQ ID NO: 1-30368, under conditions sufficient to express the polypeptide in 
said cell; and 

b) isolating the polypeptide from the cell culture or cells of step (a). 

20. An isolated polypeptide comprising an amino acid sequence selected from the group 
consisting of SEQ ID NO: 30369-60736, the mature protein portion thereof, or the active domain 
thereof. 

2 1 The polypeptide of claim 20 wherein the polypeptide is provided on a polypeptide array. 

22. A collection of polynucleotides, wherein the collection comprises the sequence 
information of at least one of SEQ ID NO: 1-30368. 

23. The collection of claim 22, wherein the collection is provided on a nucleic acid array. 

24. The collection of claim 23, wherein the array detects full -matches to any one of the 
polynucleotides in the collection. 

25. The collection of claim 23, wherein the array detects mismatches to any one of the 
polynucleotides in the collection. 

26. The collection of claim 22 ; wherein the collection is provided in a computer-readable 
format. 
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27. A method of treatment comprising administering to a mammalian subject in need thereof 

a therapeutic amount of a composition comprising a polypeptide of claim 10 or 20 and a 
pharmaceutical^ acceptable carrier. 

28 A method of treatment comprising administering to a mammalian subject in need thereof 
a therapeutic amount of a composition comprising an antibody that specifically binds to a 
polypeptide of claim 10 or 20 and a pharmaceutically acceptable carrier. 
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NOVEL NUCLEIC ACIDS AND POLYPEPTIDES 



1. TECHNICAL FIELD 

The present invention provides novel polynucleotides and proteins encoded by such 
polynucleotides, along with uses for these polynucleotides and proteins, for example in 
therapeutic, diagnostic and research methods. 

2. BACKGROUND 

Technology aimed at the discovery of protein factors (including e.g. , cytokines, such as 
lymphokines, interferons, CSFs, chemokines, and interleukins) has matured rapidly over the past 
decade. The now routine hybridization cloning and expression cloning techniques clone novel 
polynucleotides "directly" in the sense that they rely on information directly related to the 
discovered protein {i.e., partial DNA/amino acid sequence of the protein in the case of 
hybridization cloning; activity of the protein in the case of expression cloning). More recent 
"indirect" cloning techniques such as signal sequence cloning, which isolates DNA sequences 
based on the presence of a now well-recognized secretory leader sequence motif, as well as 
various PCR-based or low stringency hybridization-based cloning techniques, have advanced the 
state of the art by making available large numbers of DNA/amino acid sequences for proteins 
that are known to have biological activity, for example, by virtue of their secreted nature in the 
case of leader sequence cloning, by virtue of their cell or tissue source in the case of PCR-based 
techniques, or by virtue of structural similarity to other genes of known biological activity. 

Identified polynucleotide and polypeptide sequences have numerous applications in, for 
example, diagnostics, forensics, gene mapping; identification of mutations responsible for 
genetic d.sorders or other traits, to assess biodiversity, and to produce many other types of data 
5 and products dependent on DNA and amino acid sequences. 

3. SUMMARY OF THE INVENTION 

The compositions of the present invention include novel isolated polypeptides, novel 
isolated polynucleotides encoding such polypeptides, including recombinant DNA molecules, 
0 cloned genes or degenerate variants thereof, especially naturally occurring variants such as allelic 
variants, antisense polynucleotide molecules, and antibodies that specifically recognize one or more 
epitopes present on such polypeptides, as well as hybridomas producing such antibodies. 

The compositions of the present invention additionally include vectors, including expression 
vectors, containing the polynucleotides of the invention, cells genetically engineered to contain such 
35 polynucleoudesand cells genetically engineered to express such polynucleotides. 
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The present invention relates to a collection or library of at least one novel nucleic acid 
sequence assembled from expressed sequence tags (ESTs) isolated mainly by sequencing by 
hybridization (SBH), and in some cases, sequences obtained from one or more public databases. 
The invention relates also to the proteins encoded by such polynucleotides, along with therapeutic, 
5 diagnostic and research utilities for these polynucleotides and proteins. These nucleic acid 

sequences are designated as SEQ ID NO: 1-30368. The polypeptides sequences are designated 
SEQ ID NO: 30369-60736. The nucleic acids and polypeptides are provided in the Sequence 
Listing. In the nucleic acids provided in the Sequence Listing, A is adenosine; C is cytosine; G is 
guanine; T is thymine; and N is any of the four bases. In the amino acids provided in the Sequence 
1 0 Listing, * corresponds to the stop codon. 

The nucleic acid sequences of the present invention also include, nucleic acid sequences that 
hybridize to the complement of SEQ ID NO: 1 -30368 under stringent hybridization conditions; 
nucleic acid sequences which are allelic variants or species homologues of any of the nucleic acid 
sequences recited above, or nucleic acid sequences that encode a peptide comprising a specific 
1 5 domain or truncation of the peptides encoded by SEQ ID NO: 1-30368. A polynucleotide 

comprising a nucleotide sequence having at least 90% identity to an identifying sequence of SEQ 
ID NO: 1-30368 or a degenerate variant or fragment thereof The identifying sequence can be 100 
base pairs in length. 

The nucleic acid sequences of the present invention also include the sequence information 
20 from the nucleic acid sequences of SEQ ID NO: 1-30368. The sequence information can be a 
segment of any one of SEQ ID NO: 1-30368 that uniquely identifies or represents the sequence 
information of SEQ IDNO: 1-30368. 

A collection as used in this application can be a collection of only one polynucleotide. The 
collection of sequence information or identifying information of each sequence can be provided on 
25 a nucleic acid array. In one embodiment, segments of sequence information is provided on a 

nucleic acid array to detect the polynucleotide that contains the segment. The array can be designed 
to detect full-match or mismatch to the polynucleotide that contains the segment. The collection 
can also be provided in a computer- readable format. 

This invention also includes the reverse or direct complement of any of the nucleic acid 
30 sequences recited above; cloning or expression vectors containing the nucleic acid sequences; and 
host cells or organisms transformed with these expression vectors. Nucleic acid sequences (or their 
reverse or direct complements) according to the invention have numerous applications in a variety 
of techniques known to those skilled in the art of molecular biology, such as use as hybridization 
probes, use as primers for PCR, use in an array, use in computer-readablemedia, use in sequencing 
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full-length genes, use for chromosome and gene mapping, use in the recombinant production of 

protein, and use in the generation of anti-sense DN A or RN A, their chemical analogs and the like. 

In a preferred embodiment, the nucleic acid sequences of SEQ ID NO: 1-30368 or novel 

segments or parts of the nucleic acids of the invention are used as primers in expression assays that 

are well known in the art. In a particularly preferred embodiment, the nucleic acid sequences of 

SEQ ID NO: 1 -30368 or novel segments or parts of the nucleic acids provided herein are used in 

diagnostics for identifying expressed genes or, as well known in the art and exemplified by Vollrath 

et al., Science 258:52-59 (1992), as expressed sequence tags for physical mapping of the human 

genome. 

The isolated polynucleotides of the invention include, but are not limited to, a 
polynucleotide comprising any one of the nucleotide sequences set forth in SEQ ID NO: 1-30368; a 
polynucleotide comprising any of the ftill length protein coding sequences of SEQ ID NO: 1-30368; 
and a polynucleotide comprising any of the nucleotide sequences of the mature protein coding 
sequences of SEQ ID NO: 1-30368. The polynucleotides of the present invention also include, but 
are not limited to, a polynucleotide that hybridizes under stringent hybridization conditions to (a) 
the complement of any one of the nucleotide sequences set forth in SEQ ID NO: 1 -30368; (b) a 
nucleotide sequence encoding any one of the amino acid sequences set forth in the Sequence Listing 
(e.g., SEQ ID NO: 30369-60736); (c) a polynucleotide which is an allelic variant of any 
polynucleotides recited above; (d) a polynucleotide which encodes a species homolog (e.g. 
ortho!ogs)of any of the proteins recited above; or (e) a polynucleotide that encodes a polypeptide 
comprising a specific domain or truncation of any of the polypeptides comprising an amino acid 
sequence set forth in the Sequence Listing. 

The isolated polypeptides of the invention include, but are not limited to, a polypeptide 
comprising any of the amino acid sequences set forth in the Sequence Listing; or the corresponding 
full length or mature protein. Polypeptides of the invention also include polypeptides with 
biological activity that are encoded by (a) any of the polynucleotides having a nucleotide sequence 
set forth in SEQ ID NO: 1 -30368; or (b) polynucleotides that hybridize to the complement of the 
polynucleotides of (a) under stringent hybridization conditions. Biologically or immunologically 
active variants of any of the polypeptide sequences in the Sequence Listing, and "substantial 
equivalents" thereof (e.g., with at least about 65%, 70%, 75%, 80%, 85%, 90%, 95%, 98% or 99% 
amino acid sequence identity) that preferably retain biological activity are also contemplated. The 
polypeptides of the invention may be wholly or partially chemically synthesized but are preferably 
produced by recombinant means using the genetically engineered cells (e.g. host cells) of the 
invention. 
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The invention also provides compositions comprising a polypeptide of the invention. 

Polypeptide compositions of the invention may further comprise an acceptable carrier, such as a 
hydrophilic, e.g., pharmaceutical !y acceptable, carrier. 

The invention also provides host cells transformed or transfected with a polynucleotide of 
5 the invention. 

The invention also relates to methods for producing a polypeptide of the invention 
comprising growing a culture of the host cells of the invention in a suitable culture medium 
under conditions permitting expression of the desired polypeptide, and purifying the polypeptide 
from the culture or from the host cells. Preferred embodiments include those in which the 

1 0 protein produced by such process is a mature form of the protein. 

Polynucleotides according to the invention have numerous applications in a variety of 
techniques known to those skilled in the art of molecular biology. These techniques include use 
as hybridization probes, use as oligomers, or primers, for PCR, use for chromosome and gene 
mapping, use in the recombinant production of protein, and use in generation of anti-sense DNA 

15 or RNA, their chemical analogs and the like. For example, when the expression of an mRNA is 
largely restricted to a particular cell or tissue type, polynucleotides of the invention can be used 
as hybridization probes to detect the presence of the particular cell or tissue mRNA in a sample 
using, e.g., in situ hybridization. 

In other exemplary embodiments, the polynucleotides are used in diagnostics as 

20 expressed sequence tags for identifying expressed genes or, as well known in the art and 

exemplified by Vollrath et al., Science 258:52-59 (1992), as expressed sequence tags for ■ ■ 
physical mapping of the human genome. 

The polypeptides according to the invention can be used in a vanety of conventional 
procedures and methods that are currently applied to other proteins. For example, a polypeptide 

25 of the invention can be used to generate an antibody that specifically binds the polypeptide. Such 
antibodies, particularly monoclonal antibodies, are useful for detecting or quantitating the 
polypeptide in tissue. The polypeptides of the invention can also be used as molecular weight 
markers, and as a food supplement. 

Methods are also provided for preventing, treating, or ameliorating a medical condition 

30 which comprises the step of administering to a mammalian subject a therapeutically effective 
amount of a composition comprising a polypeptide of the present invention and a 
pharmaceutical ly acceptable carrier. 

In particular, the polypeptides and polynucleotides of the invention can be utilized, for 
example, in methods for the prevention and/or treatment of disorders involving aberrant protein 

35 expression or biological activity. 
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The present invention further relates to methods for detecting the presence of the 
polynucleotides or polypeptides of the invention in a sample. Such methods can, for example, be 
utilized as part of prognostic and diagnostic evaluation of disorders as recited herein and for the 
identification of subjects exhibiting a predisposition to such conditions. The invention provides 

5 a method for detecting the polynucleotides of the invention in a sample, comprising contacting 
the sample with a compound that binds to and forms a complex with the polynucleotide of 
interest for a period sufficient to form the complex and under conditions sufficient to form a 
complex and detecting the complex such that if a complex is detected, the polynucleotide of 
interest is detected. The invention also provides a method for detecting the polypeptides of the 

10 invention in a sample comprising contacting the sample with a compound that binds to and forms 
a complex with the polypeptide under conditions and for a period sufficient to form the complex 
and detecting the formation of the complex such that if a complex is formed, the polypeptide is 
detected. 

The invention also provides kits comprising polynucleotide probes and/or monoclonal 
15 antibodies, and optionally quantitative standards, for carrying out methods of the invention. 
Furthermore, the invention provides methods for evaluating the efficacy of drugs, and 
monitoring the progress of patients, involved in clinical trials for the treatment of disorders as 
recited above. 

The invention also provides methods for the identification of compounds that modulate 
20 (i.e., increase or decrease) the expression or activity of the polynucleotides and/or polypeptides 
of the invention. Such methods can be utilized, for example, for the identification of compounds 
that can ameliorate symptoms of disorders as recited herein. Such methods can include, but are 
not limited to, assays for identifying compounds and other substances that interact with (e.g., 
bind to) the polypeptides of the invention. The invention provides a method for identifying a 

25 compound that binds to the polypeptides of the invention comprising contacting the compound 
with a polypeptide of the invention in a cell for a time sufficient to form a 
polypeptide/compound complex, wherein the complex drives expression of a reporter gene 
sequence in the cell; and detecting the complex by detecting the reporter gene sequence 
expression such that if expression of the reporter gene is detected the compound that binds to a 

30 polypeptide of the invention is identified. 

The methods of the invention also provides methods for treatment which involve the 
administration of the polynucleotides or polypeptides of the invention to individuals exhibiting 
symptoms or tendencies. In addition, the invention encompasses methods for treating diseases or 
disorders as recited herein comprising administering compounds and other substances that 

35 modulate the overall activity of the target gene products. Compounds and other substances can 
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effect such modulation either on the level of target gene/protein expression or target protein 

activity. 

The polypeptides of the present invention and the polynucleotides encoding them are also 
useful for the same functions known to one of skill in the art as the polypeptides and 
5 polynucleotides to which they have homology (set forth in the sequence listing). If no homology 
is set forth for a sequence, then the polypeptides and polynucleotides of the present invention are 
useful for a variety of applications, as described herein, including use in arrays for detection. 

1 0 4. DETAILED DESCRIPTION OF THE INVENTION 

4.1 DEFINITIONS 

It must be noted that as used herein and in the appended claims, the singular forms "a", 
"an" and "the" include plural references unless the context clearly dictates otherwise. 

1 5 The term "active" refers to those forms of the polypeptide which retain the biologic 

and/or immunologic activities of any naturally occurring polypeptide. According to the 
invention, the terms "biologically active" or "biological activity" refer to a protein or peptide, 
having structural, regulatory or biochemical functions of a naturally occurring molecule. 
Likewise "immunologically active" or "immunological activity" refers to the capability of the 

20 natural, recombinant or synthetic polypeptide to induce a specific immune response in 
appropriate animals or cells and to bind with specific antibodies. 

The term "activated cells" as used in this application are those cells which are engaged in 
extracellular or intracellular membrane trafficking, including the export of secretory or 
enzymatic molecules as part of a normal or disease process. 

25 The terms "complementary" or "complementarity" refer to the natural binding of 

polynucleotides by base pairing. For example, the sequence 5 ? -AGT-3' binds to the 
complementary sequence 3'-TCA-5\ Complementarity between two single-stranded molecules 
may be "partial" such that only some of the nucleic acids bind or it may be "complete" such that 
total complementarity exists between the single stranded molecules. The degree of 

30 complementarity between the nucleic acid strands has significant effects on the efficiency and 
strength of the hybridization between the nucleic acid strands. 

The term "embryonic stem cells (ES)" refers to a cell that can give rise to many 
differentiated cell types in an embryo or an adult, including the germ cells. The term "germ line 
stem cells (GSCs)" refers to stem cells derived from primordial stem cells that provide a steady 

35 and continuous source of germ cells for the production of gametes. The term "primordial germ 
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cells (PGCs)" refers to a small population of cells set aside from other cell lineages particularly 

from the yolk sac, mesenteries, or gonadal ridges during embryogenesis that have the potential to 

differentiate into germ cells and other cells. PGCs are the source from which GSCs and ES cells 

are derived The PGCs, the GSCs and the ES cells are capable of self-renewal. Thus these cells 

5 not only populate the germ line and give rise to a plurality of terminally differentiated cells that 

comprise the adult specialized organs, but are able to regenerate themselves. 

The term "expression modulating fragment," EMF, means a series of nucleotides which 

modulates the expression of an operably linked ORF or another EMF. 

As used herein, a sequence is said to "modulate the expression of an operably linked 

10 sequence" when the expression of the sequence is altered by the presence of the EMF. EMFs 

include, but are not limited to, promoters, and promoter modulating sequences (inducible 

elements). One class of EMFs are nucleic acid fragments which induce the expression of an 

operably linked ORF in response to a specific regulatory factor or physiological event. 

The terms "nucleotide sequence" or "nucleic acid" or "polynucleotide" or 

1 5 "oligonucleotide" are used interchangeably and refer to a heteropolymer of nucleotides or the 

sequence of these nucleotides. These phrases also refer to DNA or RNA of genomic or synthetic 

origin which may be single-stranded or double-stranded and may represent the sense or the 

antisense strand, to peptide nucleic acid (PNA) or to any DNA-like or RNA-like material. In the 

sequences herein A is adenine, C is cytosine, T is thymine, G is guanine and N is A, C, G or T 

20 (U). It is contemplated that where the polynucleotide is RNA, the T (thymine) in the sequences 

provided herein is substituted with U (uracil). Generally, nucleic acid segments provided by this 

invention may be assembled from fragments of the genome and short oligonucleotide linkers, or 

from a series of oligonucleotides, or from individual nucleotides, to provide a synthetic nucleic 

acid which is capable of being expressed in a recombinant transcriptional unit comprising 

25 regulatory elements derived from a microbial or viral operon, or a eukaryotic gene. 

The terms "oligonucleotide fragment" or a "polynucleotide fragment", "portion," or 

"segment" or "probe" or "primer" are used interchangeably and refer to a sequence of nucleotide 

residues which are at least about 5 nucleotides, more preferably at least about 7 nucleotides, 

more preferably at least about 9 nucleotides, more preferably at least about 1 1 nucleotides and 

30 most preferably at least about 17 nucleotides. The fragment is preferably less than about 500 

nucleotides, preferably less than about 200 nucleotides, more preferably less than about 100 

nucleotides, more preferably less than about 50 nucleotides and most preferably less than 30 

nucleotides. Preferably the probe is from about 6 nucleotides to about 200 nucleotides, 

preferably from about 15 to about 50 nucleotides, more preferably from about 17 to 30 

35 nucleotides and most preferably from about 20 to 25 nucleotides. Preferably the fragments can 
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be used in polymerase chain reaction (PCR), various hybridization procedures or microarray 

procedures to identify or amplify identical or related parts of mRNA or DNA molecules. A 

fragment or segment may uniquely identify each polynucleotide sequence of the present 

invention. Preferably the fragment comprises a sequence substantially similar to any one of SEQ 

5 ID NO: 1-30368. 

Probes may, for example, be used to determine whether specific mRNA molecules are 
present in a cell or tissue or to isolate similar nucleic acid sequences from chromosomal DNA as 
described by Walsh et al. (Walsh, P.S, et al., 1992, PCR Methods Appl 1 :241-250). They may 
be labeled by nick translation, Klenow fill-in reaction, PCR, or other methods well known in the 

10 art. Probes of the present invention, their preparation and/or labeling are elaborated in 

Sambrook, J. et al., 1989, Molecular Cloning: A Laboratory Manual, Cold Spring Harbor 
Laboratory, NY; or Ausubel, F.M. et al., 1989, Current Protocols in Molecular Biology, John 
Wiley & Sons, New York NY, both of which are incorporated herein by reference in their 
entirety. 

15 The nucleic acid sequences of the present invention also include the sequence 

information from the nucleic acid sequences of SEQ ID NO: 1-30368. The sequence 
information can be a segment of any one of SEQ ID NO: 1-30368 that uniquely identifies or 
represents the sequence information of that sequence of SEQ ID NO: 1 -30368. One such 
segment can be a twenty-mer nucleic acid sequence because the probability that a twenty-mer is 

20 fully matched in the human genome is 1 in 300. In the human genome, there are three billion 
base pairs in one set of chromosomes. Because 4 20 possible twenty-mers exist, there are 300 
times more twenty-mers than there are base pairs in a set of human chromosomes. Using the 
same analysis, the probability for a seventeen-mer to be fully matched in the human genome is 
approximately 1 in 5. When these segments are used in arrays for expression studies, fifteen-mer 

25 segments can be used. The probability that the fifteen-mer is fully matched in the expressed 
sequences is also approximately one in five because expressed sequences comprise less than 
approximately 5% of the entire genome sequence. 

Similarly, when using sequence information for detecting a single mismatch, a segment can 
be a twenty-five mer. The probability that the twenty-five mer would appear in a human genome 

30 with a single mismatch is calculated by multiplying the probability for a full match ( 1 +-4 2 ') times the 
increased probability for mismatch at each nucleotide position (3 x 25). The probability that an 
eighteen mer with a single mismatch can be detected in an array for expression studies is 
approximately one in five. The probability that a twenty-mer with a single mismatch can be 
detected in a human genome is approximately one in five. 
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The term "open reading frame," ORF, means a series of nucleotide triplets coding for 

amino acids without any termination codons and is a sequence translatable into protein. 

The terms "operably linked" or "operably associated" refer to functionally related nucleic 

acid sequences. For example, a promoter is operably associated or operably linked with a coding 

5 sequence if the promoter controls the transcription of the coding sequence. While operably 

linked nucleic acid sequences can be contiguous and in the same reading frame, certain genetic 

elements e.g. repressor genes are not contiguously linked to the coding sequence but still control 

transcription/translation of the coding sequence. 

The term "pluripotent" refers to the capability of a cell to differentiate into a number of 

10 differentiated cell types that are present in an adult organism. A pluripotent cell is restricted in 

its differentiation capability in comparison to a totipotent cell. 

The terms "polypeptide" or "peptide" or "amino acid sequence" refer to an oligopeptide, 

peptide, polypeptide or protein sequence or fragment thereof and to naturally occurring or 

synthetic molecules. A polypeptide "fragment," "portion," or "segment" is a stretch of amino 

15 acid residues of at least about 5 amino acids, preferably at least about 7 amino acids, more 

preferably at least about 9 amino acids and most preferably at least about 1 7 or more amino 

acids. The peptide preferably is not greater than about 200 amino acids, more preferably less 

than 150 amino acids and most preferably less than 100 amino acids. Preferably the peptide is 

from about 5 to about 200 amino acids. To be active, any polypeptide must have sufficient 

20 length to display biological and/or immunological activity. 

The term "naturally occurring polypeptide" refers to polypeptides produced by cells that 

have not been genetically engineered and specifically contemplates various polypeptides arising 

from post-translational modifications of the polypeptide including, but not limited to, 

acetylation, carboxylation, glycosylation, phosphorylation, lipidation and acylation. 

25 The term "translated protein coding portion" means a sequence which encodes for the full 

length protein which may include any leader sequence or any processing sequence. 

The term "mature protein coding sequence" means a sequence which encodes a peptide 

or protein without a signal or leader sequence. The "mature protein portion" means that portion 

of the protein which does not include a signal or leader sequence. The peptide may have been 

30 produced by processing in the cell which removes any leader/signal sequence. The mature 

protein portion may or may not include an initial methionine residue. The methionine residue 

may be removed from the protein during processing in the cell. The peptide may be produced 

synthetically or the protein may have been produced using a polynucleotide only encoding for 

the mature protein coding sequence. 
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The term "derivative" refers to polypeptides chemically modified by such techniques as 

ubiquitination, labeling (e.g., with radionuclides or various enzymes), covalent polymer 

attachment such as pegylation (derivatization with polyethylene glycol) and insertion or 

substitution by chemical synthesis of amino acids such as ornithine, which do not normally occur 

in human proteins. 

The term M variant"(or "analog") refers to any polypeptide differing from naturally 
occurring polypeptides by amino acid insertions, deletions, and substitutions, created using, e g., 
recombinant DNA techniques. Guidance in determining which amino acid residues may be 
replaced, added or deleted without abolishing activities of interest, may be found by comparing 
the sequence of the particular polypeptide with that of homologous peptides and minimizing the 
number of amino acid sequence changes made in regions of high homology (conserved regions) 
or by replacing amino acids with consensus sequence. 

Alternatively, recombinant variants encoding these same or similar polypeptides may be 
synthesized or selected by making use of the "redundancy" in the genetic code. Various codon 
substitutions, such as the silent changes which produce various restriction sites, may be 
introduced to optimize cloning into a plasmid or viral vector or expression in a particular: 
prokaryotic or eukaryotic system. Mutations in the polynucleotide sequence may be reflected in 
the polypeptide or domains of other peptides added to the polypeptide to modify the properties of 
any part of the polypeptide, to change characteristics such as ligand-binding affinities, interchain 
affinities, or degradation/turnover rate. 

Preferably, amino acid "substitutions" are the result of replacing one amino acid with 
another amino acid having similar structural and/or chemical properties, i.e., conservative^amino 
acid replacements. "Conservative" amino acid substitutions may be made on the basis of 
similarity in polarity, charge, solubility, hydrophobicity, hydrophilicity, and/or the amphipathic 
nature of the residues involved. For example, nonpolar (hydrophobic) amino acids include 
alanine, leucine, isoleucine, valine, proline, phenylalanine, tryptophan, and methionine; polar 
neutral amino acids include glycine, serine, threonine, cysteine, tyrosine, asparagine, and 
glutamine; positively charged (basic) amino acids include arginine, lysine, and histidine; and 
negatively charged (acidic) amino acids include aspartic acid and glutamic acid. "Insertions" or 
"deletions" are preferably in the range of about 1 to 20 amino acids, more preferably 1 to 10 
amino acids. The variation allowed may be experimentally determined by systematically making 
insertions, deletions, or substitutions of amino acids in a polypeptide molecule using 
recombinant DNA techniques and assaying the resulting recombinant variants for activity. 

Alternatively, where alteration of function is desired, insertions, deletions or 
non-conservative alterations can be engineered to produce altered polypeptides. Such alterations 
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can, for example, alter one or more of the biological functions or biochemical charactenst.es of 
the polypeptides of the invention. For example, such alterations may change polypeptide 
characteristics such as ligand-binding affinities, interchain affinities, or degradation/turnover 
rate. Further, such alterations can be selected so as to generate polypeptides that are better suited 
for expression, scale up and the like in the host cells chosen for expression. For example, 
cysteine residues can be deleted or substituted with another amino acid residue in order to 

eliminate disulfide bridges. 

The terms "purified" or "substantially purified" as used herein denotes that the indicated 
nucleic acid or polypeptide is present in the substantial absence of other biological 
macromolecules, e.g., polynucleotides, proteins, and the like. In one embodiment, the 
polynucleotide or polypeptide is purified such that it constitutes at least 95% by weight, more 
preferably at least 99% by weight, of the indicated biological macromolecules present (but water, 
buffers, and other small molecules, especially molecules having a molecular weight of less than 

1000 daltons, can be present). 

The term "isolated" as used herein refers to a nucleic acid or polypeptide separated from 
at least one other component {e.g., nucleic acid or polypeptide) present with the nucleic acid or 
polypeptide in its natural source. In one embodiment, the nucleic acid or polypeptide is found in 
the presence of (if anything) only a solvent, buffer, ion, or other component normally present in a 
solution of the same. The terms "isolated" and "purified" do not encompass nucleic acids or 
polypeptides present in their natural source. 

The term "recombinant," when used herein to refer to a polypeptide or protein, means 
that a polypeptide or protein is derived from recombinant (eg., microbial, insect, or mammalian) 
expression systems. "Microbial" refers to recombinant polypeptides or proteins made in 
bacterial or fungal (e.g., yeast) expression systems. As a product, "recombinant microbial" 
defines a polypeptide or protein essentially free of native endogenous substances and 
unaccompamed by associated native glycosylate. Polypeptides or proteins expressed in most 
bacterial cultures, e.g., E. coli, will be free of glycosylate modifications; polypeptides or 
proteins expressed in yeast will have a glycosylation pattern in general different from those 

expressed in mammalian cells. 

The term "recombinant expression vehicle or vector" refers to a plasmid or phage or virus 
or vector, for expressing a polypeptide from a DNA (RNA) sequence. An expression vehicle can 
comprise a transcriptional unit comprising an assembly of (1) a genetic element or elements 
having a regulatory role in gene expression, for example, promoters or enhancers, (2) a structural 
or coding sequence which is transcribed into mRNA and translated into protein, and (3) 
appropriate transcription initiation and termination sequences. Structural units intended for use 
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in yeast or eukaryotic expression systems preferably include a leader sequence enabling 
extracellular secretion of translated protein by a host cell. Alternatively, where recombinant 
protein is expressed without a leader or transport sequence, it may include an amino terminal 
methionine residue. This residue may or may not be subsequently cleaved from the expressed 
5 recombinant protein to provide a final product. 

The term "recombinant expression system" means host cells which have stably integrated 
a recombinant transcriptional unit into chromosomal DNA or carry the recombinant 
transcriptional unit extrachromosomally. Recombinant expression systems as defined herein will 
express heterologous polypeptides or proteins upon induction of the regulatory elements linked 

10 to the DNA segment or synthetic gene to be expressed. This term also means host cells which 
have stably integrated a recombinant genetic element or elements having a regulatory role in 
gene expression, for example, promoters or enhancers. Recombinant expression systems as 
defined herein will express polypeptides or proteins endogenous to the cell upon induction of the 
regulatory elements linked to the endogenous DNA segment or gene to be expressed. The cells 

1 5 can be prokaryotic or eukaryotic. 

The term "secreted" includes a protein that is transported across or through a membrane, 
including transport as a result of signal sequences in its amino acid sequence when it is 
expressed in a suitable host cell. "Secreted" proteins include without limitation proteins secreted 
wholly (e.g., soluble proteins) or partially (e.g., receptors) from the cell in which they are 

20 expressed. "Secreted" proteins also include without limitation proteins that are transported 
across the membrane of the endoplasmic reticulum. "Secreted" proteins are also intended to 
include proteins containing non-typical signal sequences (e.g. Interleukin-1 Beta, see Krasney, 
P. A. and Young, P.R. (1992) Cytokine 4(2): 134 -143) and factors released from damaged cells 
(e.g. Interleukin-1 Receptor Antagonist, see Arend, W.P. et. al. (1998) Annu. Rev. Immunol. 

25 16:27-55) 

Where desired, an expression vector may be designed to contain a "signal or leader 
sequence" which will direct the polypeptide through the membrane of a cell. Such a sequence 
may be naturally present on the polypeptides of the present invention or provided from 
heterologous protein sources by recombinant DNA techniques. 

30 The term "stringent" is used to refer to conditions thai are commonly understood in the 

art as stringent. Stringent conditions can include highly stringent conditions (i.e., hybridization 
to filter-bound DNA in 0.5 M NaHP0 4 , 7% sodium dodecyl sulfate (SDS), 1 mM EDTA at 
65°C, and washing in 0.1 X SSC/0.1% SDS at 68°C), and moderately stringent conditions (i.e., 
washing in 0.2X SSC/0.1% SDS at 42°C). Other exemplary hybridization conditions are 

35 described herein in the examples. 
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In instances of hybridization of deoxyoligonucleotides, additional exemplary stringent 

hybridization conditions include washing in 6X SSC/0.05% sodium pyrophosphate at 37°C (for 
14-base oligonucleotides), 48°C (for 17-base oligos), 55°C (for 20-base oligonucleotides), and 
60°C (for 23-base oligonucleotides). 
5 As used herein, "substantially equivalent" can refer both to nucleotide and amino acid 

sequences, for example a mutant sequence, that varies from a reference sequence by one or more 
substitutions, deletions, or additions, the net effect of which does not result in an adverse 
functional dissimilarity between the reference and subject sequences. Typically, such a 
substantially equivalent sequence varies from one of those listed herein by no more than about 
10 35% (i.e., the number of individual residue substitutions, additions, and/or deletions in a 

substantially equivalent sequence, as compared to the corresponding reference sequence, divided 
by the total number of residues in the substantially equivalent sequence is about 0.35 or less). 
Such a sequence is said to have 65% sequence identity to the listed sequence. In one 
embodiment, a substantially equivalent, e.g., mutant, sequence of the invention varies from a 
15 listed sequence by no more than 30% (70% sequence identity); in a variation of this 

embodiment, by no more than 25% (75% sequence identity); and in a further variation of this 
embodiment, by no more than 20% (80% sequence identity) and in a further variation of this 
embodiment, by no more than 10% (90% sequence identity) and in a further variation of this 
embodiment, by no more that 5% (95% sequence identity). Substantially equivalent, e.g., 
20 mutant, amino acid sequences according to the invention preferably have at least 80% sequence 
identity with a listed amino acid sequence, more preferably at least 85% sequence identity, more 
preferably at least 90% sequence identity, more preferably at least 95% identity, more preferably 
at least 98% identity, and most preferably at least 99% identity. Substantially equivalent 
nucleotide sequences of the invention can have lower percent sequence identities, taking into 
25 account, for example, the redundancy or degeneracy of the genetic code. Preferably, nucleotide 
sequence has at least about 65% identity, more preferably at least about 75% identity, more 
preferably at least about 80% sequence identity, more preferably at least about 85% sequence 
identity, more preferably at least about 90% sequence identity, and most preferably at least about 
95% identity, more preferably at least about 98% sequence identity, and most preferably at least 
30 about 99% sequence identity. For the purposes of the present invention, sequences having 

substantially equivalent biological activity and substantially equivalent expression characteristics 
are considered substantially equivalent. For the purposes of determining equivalence, truncation 
of the mature sequence (e.g., via a mutation which creates a spurious stop codon) should be 
disregarded. Sequence identity may be determined, e.g., using the Jotun Hein method (Hein, J. 
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(1990) Methods Enzymol. 183:626-645). Identity between sequences can also be determined by 

other methods known in the art, e.g. by varying hybridization conditions. 

The term "totipotent" refers to the capability of a cell to differentiate into all of the cell 

types of an adult organism. 

5 The term "transformation" means introducing DNA into a suitable host cell so that the 

DNA is replicable, either as an extrachromosomal element, or by chromosomal integration. The 

term "transfection" refers to the taking up of an expression vector by a suitable host cell, whether 

or not any coding sequences are in fact expressed. The term "infection" refers to the introduction 

of nucleic acids into a suitable host cell by use of a virus or viral vector. 

10 As used herein, an "uptake modulating fragment," UMF, means a series of nucleotides 

which mediate the uptake of a linked DNA fragment into a cell. UMFs can be readily identified 
using known UMFs as a target sequence or target motif with the computer-based systems 
described below. The presence and activity of a UMF can be confirmed by attaching the 
suspected UMF to a marker sequence. The resulting nucleic acid molecule is then incubated 

1 5 with an appropriate host under appropriate conditions and the uptake of the marker sequence is 
determined. As described above, a UMF will increase the frequency of uptake of a linked 
marker sequence. 

Each of the above terms is meant to encompass all that is described for each, unless the 
context dictates otherwise. 

20 

4.2 NUCLEIC ACIDS OF THE INVENTION 

Nucleotide sequences of the invention are set forth in the Sequence Listing. 
The isolated polynucleotides of the invention include a polynucleotide comprising the 
nucleotide sequences of SEQ ID NO: 1-30368; a polynucleotide encoding any one of the peptide 

25 sequences of SEQ ID NO: 30369-60736; and a polynucleotide comprising the nucleotide 

sequence encoding the mature protein coding sequence of the polypeptides of any one of SEQ ID 
NO: 30369-60736. The polynucleotides of the present invention also include, but are not limited 
to, a polynucleotide that hybridizes under stringent conditions to (a) the complement of any of 
the nucleotides sequences of SEQ ID NO: 1-30368; (b) nucleotide sequences encoding any one 

30 of the amino acid sequences set forth in the Sequence Listing; (c) a polynucleotide which is an 

allelic variant of any polynucleotide recited above; (d) a polynucleotide which encodes a species 
homolog of any of the proteins recited above; or (e) a polynucleotide that encodes a polypeptide 
comprising a specific domain or truncation of the polypeptides of SEQ ID NO: 30369-60736. 
Domains of interest may depend on the nature of the encoded polypeptide; e.g., domains in 

35 receptor-like polypeptides include ligand-binding. extracellular, transmembrane, or cytoplasmic 
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domains, or combinations thereof; domains in immunoglobulin-like proteins include the variable 
immunoglobulin-like domains; domains in enzyme-like polypeptides include catalytic and 
substrate binding domains; and domains in ligand polypeptides include receptor-binding 
domains. 

The polynucleotides of the invention include naturally occurring or wholly or partially 
synthetic DNA, e.g., cDNA and genomic DNA, and RNA, e.g., mRNA. The polynucleotides 
may include all of the coding region of the cDNA or may represent a portion of the coding 
region of the cDNA. 

The present invention also provides genes corresponding to the cDN A sequences disclosed 
herein. The corresponding genes can be isolated in accordance with known methods using the 
sequence information disclosed herein. Such methods include the preparation of probes or primers 
from the disclosed sequence information for identification and/or amplification of genes in 
appropriate genomic libraries or other sources of genomic materials. Further 5' and 3' sequence can 
be obtained using methods known in the art. For example, full length cDN A or genomic DNA that 
1 5 corresponds to any of the polynucleotides of SEQ ID NO: 1 -30368 can be obtained by screening 
appropriate cDN A or genomic DNA libraries under suitable hybridization conditions using any of 
the polynucleotides of SEQ ID NO: 1 -30368 or a portion thereof as a probe. Alternatively, the 
polynucleotides of SEQ ID NO: 1 -30368 may be used as the basis for suitable primer(s) that allow 
identification and/or amplification of genes in appropriate genomic DNA or cDNA libraries. 
20 The nucleic acid sequences of the invention can be assembled from ESTs and sequences 

(including cDNA and genomic sequences) obtained from one or more public databases, such as 
dbEST, gbpri, and UniGene. The EST sequences can provide identifying sequence information, 
representative fragment or segment information, or novel segment information for the full-length 
gene. 

25 The polynucleotides of the invention also provide polynucleotides including nucleotide 

sequences that are substantially equivalent to the polynucleotides recited above. Polynucleotides 
according to the invention can have, e.g., at least about 65%, at least about 70%, at least about 
75%, at least about 80%, 81%, 82%, 83%, 84%, more typically at least about 85%, 86%, 87%, 
88%, 89%, more typically at least about 90%, 91%, 92%, 93%, 94%, and even more typically at 

30 least about 95%, 96%, 97%, 98%, 99%, sequence identity to a polynucleotide recited above. 

Included within the scope of the nucleic acid sequences of the invention are nucleic acid 
sequence fragments that hybridize under stringent conditions to any of the nucleotide sequences 
of SEQ ID NO: 1-30368, or complements thereof, which fragment is greater than about 5 
nucleotides, preferably 7 nucleotides, more preferably greater than 9 nucleotides and most 

35 preferably greater than 17 nucleotides. Fragments of, e.g. 15, 17. or 20 nucleotides or more that 
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are selective for (i.e. specifically hybridize to any one of the polynucleotides of the invention) 

are contemplated. Probes capable of specifically hybridizing to a polynucleotide can 

differentiate polynucleotide sequences of the invention from other polynucleotide sequences in 

the same family of genes or can differentiate human genes from genes of other species, and are 

5 preferably based on unique nucleotide sequences. 

The sequences falling within the scope of the present invention are not limited to these 

specific sequences, but also include allelic and species variations thereof Allelic and species 

variations can be routinely determined by comparing the sequence provided in SEQ ID NO: 1 - 

30368, a representative fragment thereof, or a nucleotide sequence at least 90% identical, preferably 

1 0 95% identical, to SEQ ID NO: 1 -30368 with a sequence from another isolate of the same species. 
Furthermore, to accommodate codon variability, the invention includes nucleic acid molecules 
coding for the same amino acid sequences as do the specific ORFs disclosed herein. In other words, 
in the coding region of an ORF, substitution of one codon for another codon that encodes the same 
amino acid is expressly contemplated. 

1 5 The nearest neighbor or homology result for the nucleic acids of the present invention, 

including SEQ I D NO: 1 -30368 can be obtained by searching a database using an algorithm or a 
program. Preferably, a BLAST which stands for Basic Local Alignment Search Tool is used to 
search for local sequence alignments (Altshul, S.F. J Mol. Evol. 36 290-300 (1993) and Altschul 
S.F.etal. J. Mol. Biol. 21 :403-410(1990)). Alternatively a FASTA version 3 search against 

20 Genpept, using Fastxy algorithm. 

Species homologs (or orthologs) of the disclosed polynucleotides and proteins are also 
provided by the present invention. Species homologs may be isolated and identified by making 
suitable probes or primers from the sequences provided herein and screening a suitable nucleic 
acid source from the desired species. 

25 The invention also encompasses allelic variants of the disclosed polynucleotides or 

proteins; that is, naturally occurring alternative forms of the isolated polynucleotide which also 
encode proteins which are identical, homologous or related to that encoded by the 
polynucleotides. 

The nucleic acid sequences of the invention are further directed to sequences which 
30 encode variants of the described nucleic acids. These amino acid sequence variants may be 
prepared by methods known in the art by introducing appropriate nucleotide changes into a 
native or variant polynucleotide. There are two variables in the construction of amino acid 
sequence variants: the location of the mutation and the nature of the mutation. Nucleic acids 
encoding the amino acid sequence variants are preferably constructed by mutating the 
35 polynucleotide to encode an amino acid sequence that does not occur in nature. These nucleic 
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acid alterations can be made at sites that differ in the nucleic acids from different species 
(variable positions) or in highly conserved regions (constant regions). Sites at such locations 
will typically be modified in series, e.g., by substituting first with conservative choices (e.g., 
hydrophobic amino acid to a different hydrophobic amino acid) and then with more distant 
choices (e.g., hydrophobic amino acid to a charged amino acid), and then deletions or insertions 
may be made at the target site. Amino acid sequence deletions generally range from about 1 to 
30 residues, preferably about 1 to 10 residues, and are typically contiguous. Amino acid 
insertions include amino- and/or carboxyl-terminal fusions ranging in length from one to one 
hundred or more residues, as well as intrasequence insertions of single or multiple amino acid 
residues. Intrasequence insertions may range generally from about 1 to 10 amino residues, 
preferably from 1 to 5 residues. Examples of terminal insertions include the heterologous signal 
sequences necessary for secretion or for intracellular targeting in different host cells and 
sequences such as FLAG or poly-histidine sequences useful for purifying the expressed protein. 

In a preferred method, polynucleotides encoding the novel amino acid sequences are 
changed via site-directed mutagenesis. This method uses oligonucleotide sequences to alter a 
polynucleotide to encode the desired amino acid variant, as well as sufficient adjacent 
nucleotides on both sides of the changed amino acid to form a stable duplex on either side of the 
site of being changed. In general, the techniques of site-directed mutagenesis are well known to 
those of skill in the art and this technique is exemplified by publications such as, Edelman et al., 
DNA 2: 183 (1983). A versatile and efficient method for producing site-specific changes in a 
polynucleotide sequence was published by Zoller and Smith, Nucleic Acids Res. 10:6487-6500 
(1982). PCR may also be used to create amino acid sequence variants of the novel nucleic acids. 
When small amounts of template DNA are used as starting material, primer(s) that differs 
slightly in sequence from the corresponding region in the template DNA can generate the desired 
amino acid variant. PCR amplification results in a population of product DNA fragments that 
differ from the polynucleotide template encoding the polypeptide at the position specified by the 
primer. The product DNA fragments replace the corresponding region in the plasmid and this 
gives a polynucleotide encoding the desired amino acid variant. 

A further technique for generating amino acid variants is the cassette mutagenesis 
technique described in Wells et al., Gene 34:315 (1985); and other mutagenesis techniques well 
known in the art, such as, for example, the techniques in Sambrook et al., supra, and Current 
Protocols in Molecular Biology, Ausubel et al. Due to the inherent degeneracy of the genetic 
code, other DNA sequences which encode substantially the same or a functionally equivalent 
amino acid sequence may be used in the practice of the invention for the cloning and expression 
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of these novel nucleic acids. Such DNA sequences include those which are capable of 
hybridizing to the appropriate novel nucleic acid sequence under stringent conditions. 

Polynucleotides encoding preferred polypeptide truncations of the invention can be used 
to generate polynucleotides encoding chimeric or fusion proteins comprising one or more 
5 domains of the invention and heterologous protein sequences. 

The polynucleotides of the invention additionally include the complement of any of the 
polynucleotides recited above. The polynucleotide can be DNA (genomic, cDNA, amplified, or 
synthetic) or RNA. Methods and algorithms for obtaining such polynucleotides are well known 
to those of skill in the art and can include, for example, methods for determining hybridization 
10 conditions that can routinely isolate polynucleotides of the desired sequence identities. 

In accordance with the invention, polynucleotide sequences comprising the mature 
protein coding sequences corresponding to any one of SEQ ID NO: 1-30368, or functional 
equivalents thereof, may be used to generate recombinant DNA molecules that direct the 
expression of that nucleic acid, or a functional equivalent thereof, in appropriate host cells. Also 
15 included are the cDNA inserts of any of the clones identified herein. 

A polynucleotide according to the invention can be joined to any of a variety of other 
nucleotide sequences by well-established recombinant DNA techniques (see Sambrook J et al. 
(1989) Molecular Cloning: A Laboratory Manual, Cold Spring Harbor Laboratory, NY). Useful 
nucleotide sequences for joining to polynucleotides include an assortment of vectors, e.g., 
20 plasmids, cosmids, lambda phage derivatives, phagemids, and the like, that are well known in the 
art. Accordingly, the invention also provides a vector including a polynucleotide of the 
invention and a host cell containing the polynucleotide. In general, the vector contains an origin 
of replication functional in at least one organism, convenient restriction endonuclease sites, and a 
selectable marker for the host cell. Vectors according to the invention include expression 
25 vectors, replication vectors, probe generation vectors, and sequencing vectors. A host cell 
according to the invention can be a prokaryotic or eukaryotic cell and can be a unicellular 
organism or part of a multicellular organism. 

The present invention further provides recombinant constructs comprising a nucleic acid 
having any of the nucleotide sequences of SEQ ID NO: 1-30368 or a fragment thereof or any 
30 other polynucleotides of the invention. In one embodiment, the recombinant constructs of the 

present invention comprise a vector, such as a plasmid or viral vector, into which a nucleic acid 
having any of the nucleotide sequences of SEQ ID NO: 1-30368 or a fragment thereof is 
inserted, in a forward or reverse orientation. In the case of a vector comprising one ol the ORFs 
of the present invention, the vector may further comprise regulatory sequences, including for 
35 example, a promoter, operably linked to the ORF. Large numbers of suitable vectors and 
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promoters are known to those of skill in the art and are commercially ava.lable for generating the 
recombinant constructs of the present invention. The following vectors are provided by way of 
example. Bacterial: pBs, phagescript, PsiX174, pBluescript SK, pBs KS, pNH8a, pNH16a, 
pNH18a, P NH46a (Stratagene); P Trc99A, pKK223-3, pKK233-3, P DR540, P RIT5 (Pharmacia). 
5 Eukaryotic: pWLneo, P SV2cat, P OG44, PXTI, pSG (Stratagene) P SVK3, pBPV, pMSG, pSVL 
(Pharmacia). 

The isolated polynucleotide of the invention may be operably linked to an expression 
control sequence such as the pMT2 or pED expression vectors disclosed in Kaufman et al., 
Nucleic Acids Res. 19, 4485-4490 (1991), in order to produce the protein recombinantly. Many 
1 0 suitable expression control sequences are known in the art. General methods of expressing 
recombinant proteins are also known and are exemplified in R. Kaufman, Methods in 
Enzymology 185, 537-566 (1990). As defined herein "operably linked" means that the isolated 
polynucleotide of the invention and an expression control sequence are situated within a vector 
or cell in such a way that the protein is expressed by a host cell which has been transformed 
1 5 (transfected) with the ligated polynucleotide/expression control sequence. 

Promoter regions can be selected from any desired gene using CAT (chloramphenicol 
transferase) vectors or other vectors with selectable markers. Two appropriate vectors are 
pKK232-8 and pCM7. Particular named bacterial promoters include lad, lacZ, T3, T7, gpt, 
lambda PR, and trc. Eukaryotic promoters include CMV immediate early, HSV thymidine 
kinase, early and late SV40, LTRs from retrovirus, and mouse metallothionein-l. Selection of 
the appropriate vector and promoter is well within the level of ordinary skill in the art. 
Generally, recombinant expression vectors will include origins of replication and selectable 
markers permitting transformation of the host cell, e.g., the ampicillin resistance gene of E. call 
and S. cerevisiae TRP1 gene, and a promoter derived from a highly-expressed gene to direct 
25 transcription of a downstream structural sequence. Such promoters can be derived from operons 
encoding glycolytic enzymes such as 3 -phosphogly cerate kinase (PGK), a-factor, acid 
phosphatase, or heat shock proteins, among others. The heterologous structural sequence is 
assembled in appropriate phase with translation initiation and termination sequences, and 
preferably, a leader sequence capable of directing secretion of translated protein into the 
30 periplasmic space or extracellular medium. Optionally, the heterologous sequence can encode a 
fusion protein including an amino terminal identification peptide imparting desired 
characteristics, e.g., stabilization or simplified purification of expressed recombinant product. 
Useful expression vectors for bacterial use are constructed by inserting a structural DN A 
sequence encoding a desired protein together with suitable translation initiation and termination 
35 signals in operable reading phase with a functional promoter. The vector will comprise one or 
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more phenotypic selectable markers and an origin of replication to ensure maintenance of the 
vector and to, if desirable, provide amplification within the host. Suitable prokaryotic hosts for 
transformation include E. coli, Bacillus subtilis, Salmonella typhimurium and various species 
within the genera Pseudomonas, Streptomyces, and Staphylococcus, although others may also be 

5 employed as a matter of choice. 

As a representative but non-limiting example, useful expression vectors for bacterial use 
can comprise a selectable marker and bacterial origin of replication derived from commercially 
available plasmids comprising genetic elements of the well known cloning vector pBR322 
(ATCC 37017). Such commercial vectors include, for example, pKK223-3 (Pharmacia Fine 

10 Chemicals, Uppsala, Sweden) and GEM 1 (Promega Biotech, Madison, WI, USA). These 
P BR322 "backbone" sections are combined with an appropriate promoter and the structural 
sequence to be expressed. Following transformation of a suitable host strain and growth of the 
host strain to an appropriate cell density, the selected promoter is induced or derepressed by 
appropriate means (e.g., temperature shift or chemical induction) and cells are cultured for an 

15 additional period. Cells are typically harvested by centrifugation, disrupted by physical or 
chemical means, and the resulting crude extract retained for further purification. 

Polynucleotides of the invention can also be used to induce immune responses. For 
example, as described in Fan et al., Nat. Biotech. 17:870-872 (1999), incorporated herein by 
reference, nucleic acid sequences encoding a polypeptide may be used to generate antibodies 

20 against the encoded polypeptide following topical administration of naked plasmid DNA or 
following injection, and preferably intramuscular injection of the DNA. The nucleic acid 
sequences are preferably inserted in a recombinant expression vector and may be in the form of 
naked DNA. 



25 4.3 ANTISENSE 

Another aspect of the invention pertains to isolated antisense nucleic acid molecules that 
are hybridizable to or complementary to the nucleic acid molecule comprising the nucleotide 
sequence of SEQ ID NO: 1-30368, or fragments, analogs or derivatives thereof. An "antisense" 
nucleic acid comprises a nucleotide sequence that is complementary to a "sense" nucleic acid 
30 encoding a protein, e.g. , complementary to the coding strand of a double-stranded cDNA 

molecule or complementary to an mRNA sequence. In specific aspects, antisense nucleic acid 
molecules are provided that comprise a sequence complementary to at least about 10, 25, 50, 
100. 250 or 500 nucleotides or an entire coding strand, or to only a portion thereof. Nucleic acid 
molecules encoding fragments, homologs, derivatives and analogs of a protein of any of SEQ ID 
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NO: 30369-60736 or antisense nucleic acids complementary to a nucleic acid sequence of SEQ 

ID NO: 1-30368 are additionally provided. 

In one embodiment, an antisense nucleic acid molecule is antisense to a "coding region" 

of the coding strand of a nucleotide sequence of the invention. The term "coding region" refers 

5 to the region of the nucleotide sequence comprising codons which are translated into amino acid 

residues. In another embodiment, the antisense nucleic acid molecule is antisense to a 

"noncoding region" of the coding strand of a nucleotide sequence of the invention. The term 

"noncoding region" refers to 5' and 3* sequences which flank the coding region that are not 

translated into amino acids (i.e., also referred to as 5' and 3' untranslated regions). 

10 Given the coding strand sequences encoding a nucleic acid disclosed herein (e.g., SEQ 

ID NO: 1-30368), antisense nucleic acids of the invention can be designed according to the rules 
of Watson and Crick or Hoogsteen base pairing. The antisense nucleic acid molecule can be 
complementary to the entire coding region of a mRNA, but more preferably is an oligonucleotide 
that is antisense to only a portion of the coding or noncoding region of a mRNA. For example, 

1 5 the antisense oligonucleotide can be complementary to the region surrounding the translation 

start site of a mRNA. An antisense oligonucleotide can be, for example, about 5, 10, 15, 20, 25, 
30, 35, 40, 45 or 50 nucleotides in length. An antisense nucleic acid of the invention can be 
constructed using chemical synthesis or enzymatic ligation reactions using procedures known in 
the art. For example, an antisense nucleic acid (e.g., an antisense oligonucleotide) can be 

20 chemically synthesized using naturally occurring nucleotides or variously modified nucleotides 
designed to increase the biological stability of the molecules or to increase the physical stability 
of the duplex formed between the antisense and sense nucleic acids, e.g., phosphorothioate 
derivatives and acridine substituted nucleotides can be used. 

Examples of modified nucleotides that can be used to generate the antisense nucleic acid 

25 include: 5-fluorouracil, 5-bromouracil, 5-chlorouracil, 5-iodouracil, hypoxanthine, xanthine, 
4-acetylcytosine, S-(carboxyhydroxylmethyl) uracil, 5-carboxymethylaminomethyl- 
2-thiouridine, 5-carboxymethylaminomethyluraciI, dihydrouracil, beta-D-galactosylqueosine, 
inosine, N6-isopentenyladenine, 1-methylguanine, 1-methylinosine, 2,2-dimethylguanine, 
2-methyladenine, 2-methylguanine, 3-methylcytosine, 5-methylcytosine, N6-adenine, 

30 7-methyIguanine, 5-methylaminomethyluracil, 5-methoxyaminomethyl-2-thiouracil, 
beta-D-mannosylqueosine, 5'-methoxycarboxymethyluracil, 5-methoxyuracil, 
2-methylthio-N6-isopentenyladenine. uracil-5-oxyacetic acid (v), wybutoxosine, pseudouracil, 
queosine, 2-thiocytosine, 5-methyl-2-thiouracil, 2-thiouracil, 4-thiouracil, 5-methyluracil, 
uracil-5-oxyacetic acid methylester, uracil-5-oxyacetic acid (v), 5-methyl-2-thiouracil, 

35 3-(3-amino-3-N-2-carboxypropyl) uracil, (acp3)w, and 2,6-diaminopurine. Alternatively, the 
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antisense nucleic acid can be produced biologically using an expression vector into which a 

nucleic acid has been subcloned in an antisense orientation (i.e., RNA transcribed from the 

inserted nucleic acid will be of an antisense orientation to a target nucleic acid of interest, 

described further in the following subsection). 

5 The antisense nucleic acid molecules of the invention are typically administered to a 

subject or generated in situ such that they hybridize with or bind to cellular mRNA and/or 

genomic DNA encoding a protein according to the invention to thereby inhibit expression of the 

protein, e.g., by inhibiting transcription and/or translation. The hybridization can be by 

conventional nucleotide complementarity to form a stable duplex, or, for example, in the case of 

10 an antisense nucleic acid molecule that binds to DNA duplexes, through specific interactions in 
the major groove of the double helix. An example of a route of administration of antisense 
nucleic acid molecules of the invention includes direct injection at a tissue site. Alternatively, 
antisense nucleic acid molecules can be modified to target selected cells and then administered 
systemically. For example, for systemic administration, antisense molecules can be modified 

1 5 such that they specifically bind to receptors or antigens expressed on a selected cell surface, e.g., 
by linking the antisense nucleic acid molecules to peptides or antibodies that bind to cell surface 
receptors or antigens. The antisense nucleic acid molecules can also be delivered to cells using 
the vectors described herein. To achieve sufficient intracellular concentrations of antisense 
molecules, vector constructs in which the antisense nucleic acid molecule is placed under the 

20 control of a strong pol II or pol III promoter are preferred. 

In yet another embodiment, the antisense nucleic acid molecule of the invention is an 
-a nomeric nucleic acid molecule. An -anomeric nucleic acid molecule forms specific 
double-stranded hybrids with complementary RNA in which, contrary to the usual -uni ts, the 
strands run parallel to each other (Gaultier et al. (1987) Nucleic Acids Res 15: 6625-6641). The 

25 antisense nucleic acid molecule can also comprise a 2'-o-methyIribonucleotide (Inoue et al. 

(1987) Nucleic Acids Res 15: 6131-6148) or a chimeric RNA -DNA analogue (Inoue et al. (1987) 
FEES Lett 215: 327-330). 

4.4 RIBOZYMES AND PNA MOIETIES 

30 In still another embodiment, an antisense nucleic acid of the invention is a nbozyme. 

Ribozymes are catalytic RNA molecules with ribonuclease activity that are capable of cleaving a 
single-stranded nucleic acid, such as a mRNA, to which they have a complementary region. 
Thus, ribozymes (e.g., hammerhead ribozymes (described in Haselhoff and Gerlach (1988) 
Nature 334:585-591)) can be used to catalytically cleave a mRNA transcripts to thereby inhibit 

35 translation of a mRNA. A nbozyme having specificity for a nucleic acid of the invention can be 
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designed based upon the nucleotide sequence of a DNA disclosed herein (i.e., SEQ ID NO: 1 - 

30368). For example, a derivative of a Tetrahymena L-19 IVS RNA can be constructed in which 

the nucleotide sequence of the active site is complementary to the nucleotide sequence to be 

cleaved in an mRNA of SEQ ID NO: 1-30368 (see, e.g., Cech et al. U.S. Pat. No. 4,987,071; 

5 and Cech et aL U.S. Pat. No. 5,1 16,742). Alternatively, polynucleotides of the invention can be 

used to select a catalytic RNA having a specific ribonuclease activity from a pool of RNA 

molecules. See, e.g., Bartel et aL, (1993) Science 261 : 141 1-1418. 

Alternatively, gene expression can be inhibited by targeting nucleotide sequences 

complementary to the regulatory region (e.g., promoter and/or enhancers) to form triple helical 

1 0 structures that prevent transcription of the gene in target cells. See generally, Helene. (1991) 

Anticancer Drug Des. 6: 569-84; Helene. et al. (1992) Ann. N. Y. Acad Sci. 660:27-36; and 

Maher (1992) Bioassays 14: 807-15. 

In various embodiments, the nucleic acids of the invention can be modified at the base 

moiety, sugar moiety or phosphate backbone to improve, e.g., the stability, hybridization, or 

1 5 solubility of the molecule. For example, the deoxyribose phosphate backbone of the nucleic 

acids can be modified to generate peptide nucleic acids (see Hyrup et aL (1996) Bioorg Med 

Chem 4: 5-23). As used herein, the terms "peptide nucleic acids" or "PNAs" refer to nucleic acid 

mimics, e.g., DNA mimics, in which the deoxyribose phosphate backbone is replaced by a 

pseudopeptide backbone and only the four natural nucleobases are retained. The neutral 

20 backbone of PNAs has been shown to allow for specific hybridization to DNA and RNA under 

conditions of low ionic strength. The synthesis of PNA oligomers can be performed using 

standard solid phase peptide synthesis protocols as described in Hyrup et al. (1996) above; 

Perry-O'Keefe et aL (1996) PNAS 93: 14670-675. 

PNAs of the invention can be used in therapeutic and diagnostic applications. For 

25 example, PNAs can be used as antisense or antigene agents for sequence-specific modulation of 

gene expression by, e.g., inducing transcription or translation arrest or inhibiting replication. 

PNAs of the invention can also be used, e.g., in the analysis of single base pair mutations in a 

gene by, e.g., PNA directed PCR clamping; as artificial restriction enzymes when used in 

combination with other enzymes, e.g., SI nucleases (Hyrup B. (1996) above); or as probes or 

30 primers for DNA sequence and hybridization (Hyrup et al. ( 1 996), above; Perry-O'Keefe ( 1 996), 

above). 

In another embodiment, PNAs of the invention can be modified, e.g., to enhance their 
stability or cellular uptake, by attaching lipophilic or other helper groups to PNA, by the 
formation of PNA-DNA chimeras, or by the use of liposomes or other techniques of drug 
35 delivery known in the art. For example, PNA-DNA chimeras can be generated that may 
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combine the advantageous properties of PNA and DNA. Such chimeras allow DNA recognition 

enzymes, e.g., RNase H and DNA polymerases, to interact with the DNA portion while the PNA 

portion would provide high binding affinity and specificity. PNA-DNA chimeras can be linked 

using linkers of appropriate lengths selected in terms of base stacking, number of bonds between 

5 the nucleobases, and orientation (Hyrup (1996) above). The synthesis of PNA-DNA chimeras 

can be performed as described in Hyrup (1996) above and Finn et aL (1996) Nucl Acids Res 24: 

3357-63. For example, a DNA chain can be synthesized on a solid support using standard 

phosphoramidite coupling chemistry, and modified nucleoside analogs, e.g., 

5'-(4-methoxytrityl)amino-5 , -deoxy-thymidine phosphoramidite, can be used between the PNA 

1 0 and the 5' end of DNA (Mag et aL ( 1 989) Nucl Acid Res 1 7: 5973-88). PNA monomers are then 

coupled in a stepwise manner to produce a chimeric molecule with a 5' PNA segment and a 3' 

DNA segment (Finn et aL (1996) above). Alternatively, chimeric molecules can be synthesized 

with a 5' DNA segment and a 3' PNA segment. See, Petersen et aL (1975) Bioorg Med Chem 

Lett 5: 1119-11124. 

1 5 In other embodiments, the oligonucleotide may include other appended groups such as 

peptides (e.g., for targeting host cell receptors in vivo), or agents facilitating transport across the 
cell membrane (see, e.g., Letsinger et aL, 1989, Proc. Natl. Acad. ScL U.S.A. 86:6553-6556; 
Lemaitre et aL, 1987, Proc. Natl. Acad Sci. 84:648-652; PCT Publication No. W088/09810) or 
the blood-brain barrier (see, e.g., PCT Publication No. W089/10134). In addition, 

20 oligonucleotides can be modified with hybridization triggered cleavage agents (See, e.g., Krol.e/ 
aL, 1988, BioTechmques 6:958-976) or intercalating agents (see, e.g., Zon, 1988, Pharm. Res. 
5:539-549). To this end, the oligonucleotide may be conjugated to another molecule, e.g., a - 
peptide, a hybridization triggered cross-linking agent, a transport agent, a hybridization-triggered 
cleavage agent, etc. 

25 

4.5 HOSTS 

The present invention further provides host cells genetically engineered to contain the 
polynucleotides of the invention. For example, such host cells may contain nucleic acids of the 
invention introduced into the host cell using known transformation, transfection or infection 
30 methods. The present invention still further provides host cells genetically engineered to express 
the polynucleotides of the invention, wherein such polynucleotides are in operative association 
with a regulatory sequence heterologous to the host cell which drives expression of the 
polynucleotides in the cell. 

Knowledge of nucleic acid sequences allows for modification of cells to permit, or 
35 increase, expression of endogenous polypeptide. Cells can be modified (e.g.. by homologous 
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recombination) to provide increased polypeptide expression by replacing, in whole or in part, the 
naturally occurring promoter with all or part of a heterologous promoter so that the cells express 
the polypeptide at higher levels. The heterologous promoter is inserted in such a manner that it 
is operatively linked to the encoding sequences. See, for example, PCT International Publication 
No. WO94/12650, PCT International Publication No. WO92/20808, and PCT International 
Publication No. WO91/09955. It is also contemplated that, in addition to heterologous promoter 
DNA, amplifiable marker DNA (e.g., ada, dhfr, and the multifunctional CAD gene which 
encodes carbamyl phosphate synthase, aspartate transcarbamylase, and dihydroorotase) and/or 
intron DNA may be inserted along with the heterologous promoter DNA. If linked to the coding 
sequence, amplification of the marker DNA by standard selection methods results in co- 
amplification of the desired protein coding sequences in the cells. 

The host cell can be a higher eukaryotic host cell, such as a mammalian cell, a lower 
eukaryotic host cell, such as a yeast cell, or the host cell can be a prokaryotic cell, such as a 
bacterial cell. Introduction of the recombinant construct into the host cell can be effected by 
calcium phosphate transfection, DEAE, dextran mediated transfection, or electroporation (Davis, 
L. et al., Basic Methods in Molecular Biology (1986)). The host cells containing one of the 
polynucleotides of the invention, can be used in conventional manners to produce the gene 
product encoded by the isolated fragment (in the case of an ORF) or can be used to produce a 
heterologous protein under the control of the EMF. 

Any host/vector system can be used to express one or more of the ORFs of the present 
invention. These include, but are not limited to, eukaryotic hosts such as HeLa cells, Cv-1 cell, 
COS cells, 293 cells, and Sf9 cells, as well as prokaryotic host such as E. coli and B. subtilis. 
The most preferred cells are those which do not normally express the particular polypeptide or 
protein or which expresses the polypeptide or protein at low natural level. Mature proteins can 
be expressed in mammalian cells, yeast, bacteria, or other cells under the control of appropriate 
promoters. Cell-free translation systems can also be employed to produce such proteins using 
RNAs derived from the DNA constructs of the present invention. Appropriate cloning and 
expression vectors for use with prokaryotic and eukaryotic hosts are described by Sambrook, et 
al., in Molecular Cloning: A Laboratory Manual, Second Edition, Cold Spring Harbor, New 
York (1989), the disclosure of which is hereby incorporated by reference. 

Various mammalian cell culture systems can also be employed to express recombinant 
protein. Examples of mammalian expression systems include the COS-7 lines of monkey kidney 
fibroblasts, described by Gluzman, Cell 23: 1 75 (1981 ). Other cell lines capable of expressing a 
compatible vector are, for example, the CI 27, monkey COS cells, Chinese Hamster Ovary 
(CHO) cells, human kidney 293 cells, human epidermal A431 cells, human Colo205 cells, 3T3 
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cells, CV-1 cells, other transformed primate cell lines, normal diploid cells, cell strains derived 

from in vitro culture of primary tissue, primary explants, HeLa cells, mouse L cells, BHK, 

HL-60, U937, HaK or Jurkat cells. Mammalian expression vectors will comprise an origin of 

replication, a suitable promoter and also any necessary ribosome binding sites, polyadenylation 

5 site, splice donor and acceptor sites, transcriptional termination sequences, and 5' flanking 

nontranscribed sequences. DNA sequences derived from the SV40 viral genome, for example, 

SV40 origin, early promoter, enhancer, splice, and polyadenylation sites may be used to provide 

the required nontranscribed genetic elements. Recombinant polypeptides and proteins produced 

in bacterial culture are usually isolated by initial extraction from cell pellets, followed by one or 

10 more salting-out, aqueous ion exchange or size exclusion chromatography steps. Protein 

refolding steps can be used, as necessary, in completing configuration of the mature protein. 
Finally, high performance liquid chromatography (HPLC) can be employed for final purification 
steps. Microbial cells employed in expression of proteins can be disrupted by any convenient 
method, including freeze-thaw cycling, sonication, mechanical disruption, or use of cell lysing 

1 5 agents. 

Alternatively, it may be possible to produce the protein in lower eukaryotes such as yeast 
or insects or in prokaryotes such as bacteria. Potentially suitable yeast strains include 
Saccharomyces cerevisiae, Schizosaccharomyces pombe, Kluyveromyces strains, Candida, or, 
any yeast strain capable of expressing heterologous proteins. Potentially suitable bacterial 

20 strains include Escherichia coli, Bacillus subiilis, Salmonella typhimurium, or any bacterial . 
strain capable of expressing heterologous proteins. If the protein is made in yeast or bacteria, it 
may be necessary to modify the protein produced therein, for example by phosphorylation or . 
glycosylation of the appropriate sites, in order to obtain the functional protein. Such covalent 
attachments may be accomplished using known chemical or enzymatic methods. 

25 In another embodiment of the present invention, cells and tissues may be engineered to 

express an endogenous gene comprising the polynucleotides of the invention under the control of 
inducible regulatory elements, in which case the regulatory sequences of the endogenous gene 
may be replaced by homologous recombination. As described herein, gene targeting can be used 
to replace a gene's existing regulatory region with a regulatory sequence isolated from a different 

30 gene or a novel regulatory sequence synthesized by genetic engineering methods. Such 

regulatory sequences may be comprised of promoters, enhancers, scaffold-attachment regions, 
negative regulatory elements, transcriptional initiation sites, regulatory protein binding sites or 
combinations of said sequences. Alternatively, sequences which affect the structure or stability 
of the RNA or protein produced may be replaced, removed, added, or otherwise modified by 

35 targeting. These sequence include polyadenylation signals, mRNA stability elements, splice 



26 



WO 01/075067 PCT/US01/08631 
sites, leader sequences for enhancing or modifying transport or secretion properties of the 

protein, or other sequences which alter or improve the function or stability of protein or RNA 
molecules. 

The targeting event may be a simple insertion of the regulatory sequence, placing the 
5 gene under the control of the new regulatory sequence, e.g., inserting a new promoter or 

enhancer or both upstream of a gene. Alternatively, the targeting event may be a simple deletion 
of a regulatory element, such as the deletion of a tissue-specific negative regulatory element. 
Alternatively, the targeting event may replace an existing element; for example, a tissue-specific 
enhancer can be replaced by an enhancer that has broader or different cell-type specificity than 

10 the naturally occurring elements. Here, the naturally occurring sequences are deleted and new 
sequences are added. In all cases, the identification of the targeting event may be facilitated by 
the use of one or more selectable marker genes that are contiguous with the targeting DNA, 
allowing for the selection of cells in which the exogenous DNA has integrated into the host cell 
genome. The identification of the targeting event may also be facilitated by the use of one or 

1 5 more marker genes exhibiting the property of negative selection, such that the negatively 
selectable marker is linked to the exogenous DNA, but configured such that the negatively 
selectable marker flanks the targeting sequence, and such that a correct homologous 
recombination event with sequences in the host cell genome does not result in the stable 
integration of the negatively selectable marker. Markers useful for this purpose include the 

20 Herpes Simplex Virus thymidine kinase (TK) gene or the bacterial xanthine-guanine 
phosphoribosyl-transferase (gpt) gene. 

The gene targeting or gene activation techniques which can be used in accordance with 
this aspect of the invention are more particularly described in U.S. Patent No. 5,272,071 to 
Chappel; U.S. Patent No. 5,578,461 to Sherwin et a!.; International Application No. 

25 PCT/US92/09627 (WO93/09222) by Selden et ah; and International Application No. 

PCT/US90/06436 (WO91/06667) by Skoultchi et al., each of which is incorporated by reference 
herein in its entirety. 

4.6 POLYPEPTIDES OF THE INVENTION 

30 The isolated polypeptides of the invention include, but are not limited to, a polypeptide 

comprising: the amino acid sequences set forth as any one of SEQ ID NO: 30369-60736 or an 
amino acid sequence encoded by any one of the nucleotide sequences SEQ ID NO: 1-30368 or 
the corresponding full length or mature protein. Polypeptides of the invention also include 
polypeptides preferably with biological or immunological activity that are encoded by: (a) a 

35 polynucleotide having any one of the nucleotide sequences set forth in SEQ ID NO: 1-30368 or 
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(b) polynucleotides encoding any one of the amino acid sequences set forth as SEQ ID NO: 
30369-60736 or (c) polynucleotides that hybridize to the complement of the polynucleotides of 
either (a) or (b) under stringent hybridization conditions. The invention also provides 
biologically active or immunologically active variants of any of the amino acid sequences set 
5 forth as SEQ ID NO: 30369-60736 or the corresponding full length or mature protein; and 

"substantial equivalents" thereof (e.g., with at least about 65%, at least about 70%, at least about 
75%, at least about 80%, at least about 85%, 86%, 87%, 88%, 89%, at least about 90%, 91%, 
92%, 93%, 94%, typically at least about 95%, 96%, 97%, more typically at least about 98%, or 
most typically at least about 99% amino acid identity) that retain biological activity. 

10 Polypeptides encoded by allelic variants may have a similar, increased, or decreased activity 
compared to polypeptides comprising SEQ ID NO: 30369-60736. 

Fragments of the proteins of the present invention which are capable of exhibiting 
biological activity are also encompassed by the present invention. Fragments of the protein may 
be in linear form or they may be cyclized using known methods, for example, as described in H. 

15 U. Saragovi, et al., Bio/Technology 10, 773-778 (1992) and in R. S. McDowell, et al., J. Amer. 
Chem. Soc. 1 14, 9245-9253 (1992), both of which are incorporated herein by reference. Such 
fragments may be fused to carrier molecules such as immunoglobulins lor many purposes, 
including increasing the valency of protein binding sites. 

The present invention also provides both full-length and mature forms (for example, 

20 without a signal sequence or precursor sequence) of the disclosed proteins. The protein coding 
sequence is identified in the sequence listing by translation of the disclosed nucleotide 
sequences. The mature form of such protein may be obtained by expression of a full-length 
polynucleotide in a suitable mammalian cell or other host cell. The sequence of the mature form 
of the protein is also determinable from the amino acid sequence of the full-length form. Where 

25 proteins of the present invention are membrane bound, soluble forms of the proteins are also 
provided. In such forms, part or all of the regions causing the proteins to be membrane bound 
are deleted so that the proteins are fully secreted from the cell in which they are expressed. 

Protein compositions of the present invention may further comprise an acceptable carrier, 
such as a hydrophilic, e.g., pharmaceutical^ acceptable, carrier. 

30 The present invention further provides isolated polypeptides encoded by the nucleic acid 

fragments of the present invention or by degenerate variants of the nucleic acid fragments of the 
present invention. By "degenerate variant" is intended nucleotide fragments which differ from a 
nucleic acid fragment of the present invention (e.g., an ORF) by nucleotide sequence but, due to 
the degeneracy of the genetic code, encode an identical polypeptide sequence. Preferred nucleic 

35 acid fragments of the present invention are the ORFs that encode proteins. 
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A variety of methodologies known in the art can be utilized to obtain any one of the 

isolated polypeptides or proteins of the present invention. At the simplest level, the amino acid 

sequence can be synthesized using commercially available peptide synthesizers. The 

synthetically-constructed protein sequences, by virtue of sharing primary, secondary or tertiary 

structural and/or conformational characteristics with proteins may possess biological properties 

in common therewith, including protein activity. This technique is particularly useful in 

producing small peptides and fragments of larger polypeptides. Fragments are useful, for 

example, in generating antibodies against the native polypeptide. Thus, they may be employed 

as biologically active or immunological substitutes for natural, purified proteins in screening of 

therapeutic compounds and in immunological processes for the development of antibodies. 

The polypeptides and proteins of the present invention can alternatively be purified from 
cells which have been altered to express the desired polypeptide or protein. As used herein, a 
cell is said to be altered to express a desired polypeptide or protein when the cell, through genetic 
manipulation, is made to produce a polypeptide or protein which it normally does not produce or 
which the cell normally produces at a lower level. One skilled in the art can readily adapt 
procedures for introducing and expressing either recombinant or synthetic sequences into 
eukaryotic or prokaryotic cells in order to generate a cell which produces one of the polypeptides 
or proteins of the present invention. 

The invention also relates to methods for producing a polypeptide comprising growing a 
culture of host cells of the invention in a suitable culture medium, and purifying the protein from 
the cells or the culture in which the cells are grown. For example, the methods of the invention 
include a process for producing a polypeptide in which a host cell containing a suitable 
expression vector that includes a polynucleotide of the invention is cultured under conditions that 
allow expression of the encoded polypeptide. The polypeptide can be» recovered from the 
culture, conveniently from the culture medium, or from a lysate prepared from the host cells and 
further purified. Preferred embodiments include those in which the protein produced by such 
process is a full length or mature form of the protein. 

In an alternative method, the polypeptide or protein is purified from bacterial cells which 
naturally produce the polypeptide or protein. One skilled in the art can readily follow known 
methods for isolating polypeptides and proteins in order to obtain one of the isolated 
polypeptides or proteins of the present invention. These include, but are not limited to, 
immunochromatography, HPLC, size-exclusion chromatography, ion-exchange chromatography, 
and immuno-affmity chromatography. See. e.g., Scopes, Protein Purification: Principles and 
Practice, Springer-Verlag (1994); Sambrook, et al. 5 in Molecular Cloning: A Laboratory 
Manual: Ausubel et ah, Current Protocols in Molecular Biology. Polypeptide fragments that 
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retain biological/immunological activity include fragments comprising greater than about 100 

amino acids, or greater than about 200 amino acids, and fragments that encode specific protein 

domains. 

The purified polypeptides can be used in in vitro binding assays which are well known in 
5 the art to identify molecules which bind to the polypeptides. These molecules include but are not 
limited to, for e.g., small molecules, molecules from combinatorial libraries, antibodies or other 
proteins. The molecules identified in the binding assay are then tested for antagonist or agonist 
activity in in vivo tissue culture or animal models that are well known in the art. In brief, the 
molecules are titrated into a plurality of cell cultures or animals and then tested for either 

10 cell/animal death or prolonged survival of the animal/cells. 

In addition, the peptides of the invention or molecules capable of binding to the peptides 
may be complexed with toxins, e.g., ricin or cholera, or with other compounds that are toxic to 
cells. The toxin-binding molecule complex is then targeted to a tumor or other cell by the 
specificity of the binding molecule for SEQ ID NO: 30369-60736. 

1 5 The protein of the invention may also be expressed as a product of transgenic animals, 

e.g., as a component of the milk of transgenic cows, goats, pigs, or sheep which are characterized 
by somatic or germ cells containing a nucleotide sequence encoding the protein. 

The proteins provided herein also include proteins characterized by amino acid sequences 
similar to those of purified proteins but into which modification are naturally provided or 

20 deliberately engineered. For example, modifications in the peptide or DNA sequence can be 

made by those skilled in the art using known techniques. Modifications of interest in the protein 
sequences may include the alteration, substitution, replacement, insertion or deletion of a 
selected amino acid residue in the coding sequence. For example, one or more of the cysteine 
residues may be deleted or replaced with another amino acid to alter the conformation of the 

25 molecule. Techniques for such alteration, substitution, replacement, insertion or deletion are 
well known to those skilled in the art (sec, e.g., U.S. Pat. No. 4,518,584). Preferably, such 
alteration, substitution, replacement, insertion or deletion retains the desired activity of the 
protein. Regions of the protein that are important for the protein function can be determined by 
various methods known in the art including the alanine-scanning method which involved 

30 systematic substitution of single or strings of amino acids with alanine, followed by testing the 
resulting alanine-containing variant for biological activity. This type of analysis determines the 
importance of the substituted amino acid(s) in biological activity. Regions of the protein that are 
important for protein function may be determined by the eMATRIX program. 

Other fragments and derivatives of the sequences of proteins which would be expected to 

35 retain protein activity in whole or in part and are useful for screening or other immunological 
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methodologies may also be easily made by those skilled in the art given the disclosures herein. 
Such modifications are encompassed by the present invention. 

The protein may also be produced by operably linking the isolated polynucleotide of the 
invention to suitable control sequences in one or more insect expression vectors, and employing 
5 an insect expression system. Materials and methods for baculovirus/insect cell expression 

systems are commercially available in kit form from, e.g., Invitrogen, San Diego, Calif., U.S.A. 
(the MaxBat™ kit), and such methods are well known in the art, as described in Summers and 
Smith, Texas Agricultural Experiment Station Bulletin No. 1 555 (1987), incorporated herein by 
reference. As used herein, an insect cell capable of expressing a polynucleotide of the present 
10 invention is "transformed." 

The protein of the invention may be prepared by culturing transformed host cells under 
culture conditions suitable to express the recombinant protein. The resulting expressed protein 
may then be purified from such culture {i.e., from culture medium or cell extracts) using known 
purification processes, such as gel filtration and ion exchange chromatography. The purification 
1 5 of the protein may also include an affinity column containing agents which will bind to the 
protein; one or more column steps over such affinity resins as concanavalin A-agarose, 
heparin-toyopearl™ or Cibacrom blue 3GA Sepharose™; one or more steps involving 
hydrophobic interaction chromatography using such resins as phenyl ether, butyl ether, or propyl 
ether; or immunoaffinity chromatography. 
20 Alternatively, the protein of the invention may also be expressed in a form that will 

facilitate purification. For example, it may be expressed as a fusion protein, such as those of 
maltose binding protein (MBP), glutathione-S-transferase (GST) or thioredoxin (TRX), or as a 
His-tag. Kits for expression and purification of such fusion proteins are commercially available 
from New England BioLab (Beverly, Mass.), Pharmacia (Piscataway, N.J.) and Invitrogen, 
25 respectively. The protein can also be tagged with an epitope and subsequently purified by using 
a specific antibody directed to such epitope. One such epitope ("FLAG®") is commercially 
available from Kodak (New Haven, Conn ). 

Finally, one or more reverse-phase high performance liquid chromatography (RP- HPLC) 
steps employing hydrophobic RP-HPLC media, e.g., silica gel having pendant methyl or other 
30 aliphatic groups, can be employed to further purify the protein. Some or all of the foregoing 
purification steps, in various combinations, can also be employed to provide a substantially 
homogeneous isolated recombinant protein. The protein thus purified is substantially free of 
other mammalian proteins and is defined in accordance with the present invention as an "isolated 
protein." 
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The polypeptides of the invention include analogs (variants). This embraces fragments, 

as well as peptides in which one or more amino acids has been deleted, inserted, or substituted. 

Also, analogs of the polypeptides of the invention embrace fusions of the polypeptides or 

modifications of the polypeptides of the invention, wherein the polypeptide or analog is fused to 

5 another moiety or moieties, e.g., targeting moiety or another therapeutic agent. Such analogs 

may exhibit improved properties such as activity and/or stability. Examples of moieties which 

may be fused to the polypeptide or an analog include, for example, targeting moieties which 

provide for the delivery of polypeptide to pancreatic cells, e.g., antibodies to pancreatic cells, 

antibodies to immune cells such as T-cells, monocytes, dendritic cells, granulocytes, etc., as well 

10 as receptor and ligands expressed on pancreatic or immune cells. Other moieties which may be 

fused to the polypeptide include therapeutic agents which are used for treatment, for example, 

immunosuppressive drugs such as cyclosporin, SK506, azathioprine, CD3 antibodies and 

steroids. Also, polypeptides may be fused to immune modulators, and other cytokines such as 

alpha or beta interferon. 

15 

4.6.1 DETERMINING POLYPEPTIDE AND POLYNUCLEOTIDE IDENTITY 
AND SIMILARITY 

Preferred identity and/or similarity are designed to give the largest match between the 
sequences tested. Methods to determine identity and similarity are codified in computer 

20 programs including, but are not limited to, the GCG program package, including GAP 

(Devereux, J., et al., Nucleic Acids Research 1 2( 1 ):387 ( 1 984); Genetics Computer Group, 
University of Wisconsin, Madison, Wl), BLASTP, BLASTN, BLASTX, FASTA (Altschul. S.F. 
et al., J. Molec. Biol. 215:403-410(1990), PS1-BLAST (Altschul S.F. et al., Nucleic Acids Res. 
vol. 25, pp. 3389-3402, herein incorporated by reference), eMatrix software (Wu et al., J. Comp. 

25 Biol., Vol. 6, pp. 219-235 (1999), herein incorporated by reference), eMotif software (Nevill- 

Manning et al, ISMB-97, Vol. 4 ; pp. 202-209, herein incorporated by reference), pFam software 
(Sonnhammer et al.. Nucleic Acids Res., Vol. 26(1), pp. 320-322 (1998), herein incorporated by 
reference) and the Kyte-Doolittle hydrophobocity prediction algorithm (J. Mol Biol, 157, pp. 
105-31 (1982), incorporated herein by reference). The BLAST programs are publicly available 

30 from the National Center for Biotechnology Information (NCBI) and other sources (BLAST 
Manual, Altschul, S., et al. NCB NLM NIH Bethesda, MD 20894; Altschul, S„ et al., J. Mol. 
Biol. 215:403-410(1990). 
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4.7 CHIMERIC AND FUSION PROTEINS 

The invention also provides chimeric or fusion proteins. As used herein, a "chimeric 

protein" or "fusion protein" comprises a polypeptide of the invention operatively linked to 
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another polypeptide. Within a fusion protein the polypeptide according to the invention can 

correspond to all or a portion of a protein according to the invention. In one embodiment, a 

fusion protein comprises at least one biologically active portion of a protein according to the 

invention. In another embodiment, a fusion protein comprises at least two biologically active 

portions of a protein according to the invention. Within the fusion protein, the term "operatively 

linked" is intended to indicate that the polypeptide according to the invention and the other 

polypeptide are fused in-frame to each other. The polypeptide can be fused to the N-terminus or 

C -term in us. 

For example, in one embodiment a fusion protein comprises a polypeptide according to 
the invention operably linked to the extracellular domain of a second protein. 

In another embodiment, the fusion protein is a GST-fusion protein in which the 
polypeptide sequences of the invention are fused to the C-terminus of the GST (i.e., glutathione 
S-transferase) sequences. 

In another embodiment, the fusion protein is an immunoglobulin fusion protein in which 
the polypeptide sequences according to the invention comprises one or more domains are fused 
to sequences derived from a member of the immunoglobulin protein family. The 
immunoglobulin fusion proteins of the invention can be incorporated into pharmaceutical 
compositions and administered to a subject to inhibit an interaction between a ligand and a 
protein of the invention on the surface of a cell, to thereby suppress signal transduction in vivo. 
The immunoglobulin fusion proteins can be used to affect the bioavailability of a cognate ligand. 
Inhibition of the ligand/protein interaction may be useful therapeutically for both the treatment of 
proliferative and differentiative disorders, e,g. t cancer as well as modulating (e.g., promoting or 
inhibiting) cell survival. Moreover, the immunoglobulin fusion proteins of the invention can be 
used as immunogens to produce antibodies in a subject, to purify ligands, and in screening assays 
to identify molecules that inhibit the interaction of a polypeptide of the invention with a ligand. 

A chimeric or fusion protein of the invention can be produced by standard recombinant 
DNA techniques. For example, DNA fragments coding for the different polypeptide sequences 
are ligated together in-frame in accordance with conventional techniques, e.g., by employing 
blunt-ended or stagger-ended termini for ligation, restriction enzyme digestion to provide for 
appropriate termini, filling-in of cohesive ends as appropriate, alkaline phosphatase treatment to 
avoid undesirable joining, and enzymatic ligation. In another embodiment, the fusion gene can 
be synthesized by conventional techniques including automated DNA synthesizers. 
Alternatively, PCR amplification of gene fragments can be carried out using anchor primers that 
give rise to complementary overhangs between two consecutive gene fragments that can 
subsequently be annealed and reamplified to generate a chimeric gene sequence (see, for 
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example, Ausubel et al. (eds.) Current Protocols in Molecular Biology, John Wiley & 
Sons, 1992). Moreover, many expression vectors are commercially available that already encode 
a fusion moiety (e.g., a GST polypeptide). A nucleic acid encoding a polypeptide of the 
invention can be cloned into such an expression vector such that the fusion moiety is linked 
5 in-frame to the protein of the invention. 

4.8 GENE THERAPY 

Mutations in the polynucleotides of the invention gene may result in loss of normal 
function of the encoded protein. The invention thus provides gene therapy to restore normal 

10 activity of the polypeptides of the invention; or to treat disease states involving polypeptides of 
the invention. Delivery of a functional gene encoding polypeptides of the invention to 
appropriate cells is effected ex vivo, in situ, or in vivo by use of vectors, and more particularly 
viral vectors (e.g., adenovirus, adeno-associated virus, or a retrovirus), or ex vivo by use of 
physical DNA transfer methods (e.g., liposomes or chemical treatments). See, for example, 

15 Anderson, Nature, supplement to vol. 392, no. 6679, pp.25-20 (1998). For additional reviews of 
gene therapy technology see Friedmann, Science, 244: 1275-1281 (1989); Verma, Scientific 
American: 68-84 (1990); and Miller, Nature, 357: 455-460 ( 1 992). Introduction of any one of 
the nucleotides of the present invention or a gene encoding the polypeptides of the present 
invention can also be accomplished with extrachromosomal substrates (transient expression) or 

20 artificial chromosomes (stable expression). Cells may also be cultured ex vivo in the presence of 
proteins of the present invention in order to proliferate or to produce a desired effect on or 
activity in such cells. Treated cells can then be introduced in vivo for therapeutic purposes. 
Alternatively, it is contemplated that in other human disease states, preventing the expression of 
or inhibiting the activity of polypeptides of the invention will be useful in treating the disease 

25 states. It is contemplated that antisense therapy or gene therapy could be applied to negatively 
regulate the expression of polypeptides of the invention. 

Other methods inhibiting expression of a protein include the introduction of antisense 
molecules to the nucleic acids of the present invention, their complements, or their translated RNA 
sequences, by methods known in the art. Further, the polypeptides of the present invention can be 

30 inhibited by using targeted deletion methods, or the insertion of a negative regulatory element such 
as a silencer, which is tissue specific. 

The present invention still further provides cells genetically engineered in vivo to express the 
polynucleotidesof the invention, wherein such polynucleotides are in operative association with a 
regulatory sequence heterologous to the host cell which drives expression of the polynucleotides in 
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the cell. These methods can be used to increase or decrease the expression of the polynucleotides of 

the present invention. 

Knowledge of DNA sequences provided by the invention allows for modification of cells to 
permit, increase, or decrease, expression of endogenous polypeptide. Cells can be modified (e.g. , 
by homologous recombination) to provide increased polypeptide expression by replacing, in whole 
or in part, the naturally occurring promoter with all or part of a heterologous promoter so that the 
cells express the protein at higher levels. The heterologous promoter is inserted in such a manner 
that it is operatively linked to the desired protein encoding sequences. See, for example, PCT 
International Publication No. WO 94/12650,PCT International Publication No. WO 92/20808, and 
PCT International Publication No. WO 91/09955. It is also contemplated that, in addition to 
heterologous promoter DNA, amplifiable marker DNA (e.g. , ada, dhfr, and the multifunctional 
CAD gene which encodes carbamyl phosphate synthase, aspartate transcarbamylase,and 
dihydroorotase) and/or intron DNA may be inserted along with the heterologous promoter DNA. If 
linked to the desired protein coding sequence, amplification of the marker DNA by standard 
selection methods results in co-amplificationof the desired protein coding sequences in the cells. 

In another embodiment of the present invention, cells and tissues may be engineered to 
express an endogenous gene comprising the polynucleotides of the invention under the control of 
inducible regulatory elements, in which case the regulatory sequences of the endogenous gene may 
be replaced by homologous recombination. As described herein, gene targeting can be used to 
replace a gene's existing regulatory region with a regulatory sequence isolated from a different gene 
or a novel regulatory sequence synthesized by genetic engineering methods. Such regulatory 
sequences may be comprised of promoters, enhancers, scaffold-attachment regions, negative 
regulatory elements, transcriptional initiation sites, regulatory protein binding sites or combinations 
of said sequences. Alternatively, sequences which affect the structure or stability of the RNA or 
protein produced may be replaced, removed, added, or otherwise modified by targeting. These 
sequences include polyadenylation signals, mRNA stability elements, splice sites, leader sequences 
for enhancing or modifying transport or secretion properties of the protein, or other sequences 
which alter or improve the function or stability of protein or R.NA molecules. 

The targeting event may be a simple insertion of the regulatory sequence, placing the gene 
under the control of the new regulatory sequence, e.g.. inserting a new promoter or enhancer or both 
upstream of a gene. Alternatively, the targeting event may be a simple deletion of a regulatory 
element, such as the deletion of a tissue-specific negative regulatory element. Alternatively, the 
targeting event may replace an existing element; for example, a tissue-specific enhancer can be 
replaced by an enhancer that has broader or different cell-type specificity than the naturally 
occurring elements. Here, the naturally occurring sequences are deleted and new sequences are 
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added. In all cases, the identification of the targeting event may be facilitated by the use of one or 
more selectable marker genes that are contiguous with the targeting DN A, allowing for the selection 
of cells in which the exogenous DNA has integrated into the cell genome. The identification of the 
targeting event may also be facilitated by the use of one or more marker genes exhibiting the 
5 property of negative selection, such that the negatively selectable marker is linked to the exogenous 
DNA, but configured such that the negatively selectable marker flanks the targeting sequence, and 
such that a correct homologous recombination event with sequences in the host cell genome does 
not result in the stable integration of the negatively selectable marker. Markers useful for this 
purpose include the Herpes Simplex Virus thymidine kinase (TK) gene or the bacterial 

1 0 xanthine-guanine phosphoribosyl-transferase (gpt) gene. 

The gene targeting or gene activation techniques which can be used in accordance with this 
aspect of the invention are more particularly described in U.S. Patent No. 5,272,071 to Chappel; 
U.S. Patent No. 5,578,461 to Sherwinet al.; International Application No. PCT/US92/09627 
(WO93/09222)by Seldenet al.; and International Application No. PCT/US90/06436 

1 5 (W09 1/06667) by Skoultchi et al., each of which is incorporated by reference herein in its entirety. 

4.9 TRANSGENIC ANIMALS 

In preferred methods to determine biological functions of the polypeptides of the 
invention in vivo, one or more genes provided by the invention are either over expressed or 

20 inactivated in the germ line of animals using homologous recombination [Capecchi, Science 
244:1288-1292 (1989)]. Animals in which the gene is over expressed, under the regulatory 
control of exogenous or endogenous promoter elements, are known as transgenic animals. 
Animals in which an endogenous gene has been inactivated by homologous recombination are 
referred to as "knockout" animals. Knockout animals, preferably non-human mammals, can be 

25 prepared as described in U.S. Patent No. 5,557,032, incorporated herein by reference. 

Transgenic animals are useful to determine the roles polypeptides of the invention play in 
biological processes, and preferably in disease states. Transgenic animals are useful as model 
systems to identify compounds that modulate lipid metabolism. Transgenic animals, preferably 
non-human mammals, are produced using methods as described in U.S. Patent No 5,489.743 and 

30 PCT Publication No. W094/28 1 22, incorporated herein by reference. 

Transgenic animals can be prepared wherein all or part of a promoter of the 
polynucleotides of the invention is either activated or inactivated to alter the level of expression 
of the polypeptides of the invention, lnactivation can be carried out using homologous 
recombination methods described above. Activation can be achieved by supplementing or even 

35 replacing the homologous promoter to provide for increased protein expression. The 
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homologous promoter can be supplemented by insertion of one or more heterologous enhancer 
elements known to confer promoter activation in a particular tissue. 

The polynucleotides of the present invention also make possible the development, 
through, e.g., homologous recombination or knock out strategies, of animals that fail to express 
polypeptides of the invention or that express a variant polypeptide. Such animals are useful as 
models for studying the in vivo activities of polypeptide as well as for studying modulators of the 
polypeptides of the invention. 

In preferred methods to determine biological functions of the polypeptides of the 
invention in vivo, one or more genes provided by the invention are either over expressed or 
inactivated in the germ line of animals using homologous recombination [Capecchi, Science 
244:1288-1292 (1989)]. Animals in which the gene is over expressed, under the regulatory 
control of exogenous or endogenous promoter elements, are known as transgenic animals. 
Animals in which an endogenous gene has been inactivated by homologous recombination are 
referred to as "knockout" animals. Knockout animals, preferably non-human mammals, can be 
prepared as described in U.S. Patent No. 5,557,032, incorporated herein by reference. 
Transgenic animals are useful to determine the roles polypeptides of the invention play in 
biological processes, and preferably in disease states. Transgenic animals are useful as model 
systems to identify compounds that modulate lipid metabolism. Transgenic animals, preferably 
non-human mammals, are produced using methods as described in U.S. Patent No 5,489,743 and 
PCT Publication No. W094/28122, incorporated herein by reference. 

Transgenic animals can be prepared wherein all or part of the polynucleotides of the 
invention promoter is either activated or inactivated to alter the level of expression of the 
polypeptides of the invention. Inactivation can be carried out using homologous recombination 
methods described above. Activation can be achieved by supplementing or even replacing the 
homologous promoter to provide for increased protein expression. The homologous promoter 
can be supplemented by insertion of one or more heterologous enhancer elements known to 
confer promoter activation in a particular tissue. 

4.10 USES AND BIOLOGICAL ACTIVITY 

The polynucleotides and proteins of the present invention are expected to exhibit one or 
more of the uses or biological activities (including those associated with assays cited herein) 
identified herein. Uses or activities described for proteins of the present invention may be 
provided by administration or use of such proteins or of polynucleotides encoding such proteins 
(such as, for example, in gene therapies or vectors suitable for introduction of DNA). The 
mechanism underlying the particular condition or pathology will dictate whether the 
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polypeptides of the invention, the polynucleotides of the invention or modulators (activators or 
inhibitors) thereof would be beneficial to the subject in need of treatment. Thus, "therapeutic 
compositions of the invention" include compositions comprising isolated polynucleotides 
(including recombinant DNA molecules, cloned genes and degenerate variants thereof) or 
5 polypeptides of the invention (including full length protein, mature protein and truncations or 
domains thereof), or compounds and other substances that modulate the overall activity of the 
target gene products, either at the level of target gene/protein expression or target protein 
activity. Such modulators include polypeptides, analogs, (variants), including fragments and 
flision proteins, antibodies and other binding proteins; chemical compounds that directly or 

10 indirectly activate or inhibit the polypeptides of the invention (identified, e.g., via drug screening 
assays as described herein); antisense polynucleotides and polynucleotides suitable for triple 
helix formation; and in particular antibodies or other binding partners that specifically recognize 
one or more epitopes of the polypeptides of the invention. 

The polypeptides of the present invention may likewise be involved in cellular activation 

15 or in one of the other physiological pathways described herein. 

4.10.1 RESEARCH USES AND UTILITIES 

The polynucleotides provided by the present invention can be used by the research 
community for various purposes. The polynucleotides can be used to express recombinant 

20 protein for analysis, characterization or therapeutic use; as markers for tissues in which the 

corresponding protein is preferentially expressed (either constitutively or at a particular stage ot 
tissue differentiation or development or in disease states); as molecular weight markers on gels; 
as chromosome markers or tags (when labeled) to identify chromosomes or to map related gene 
positions; to compare with endogenous DNA sequences in patients to identify potential genetic 

25 disorders; as probes to hybridize and thus discover novel, related DNA sequences; as a source of 
information to derive PCR primers for genetic fingerprinting; as a probe to "subtract-out" known 
sequences in the process of discovering other novel polynucleotides; for selecting and making 
oligomers for attachment to a "gene chip" or other support, including for examination of 
expression patterns; to raise anti-protein antibodies using DNA immunization techniques; and as 

30 an antigen to raise anti-DNA antibodies or elicit another immune response. Where the 

polynucleotide encodes a protein which binds or potentially binds to another protein (such as, for 
example, in a receptor-ligand interaction), the polynucleotide can also be used in interaction trap 
assays (such as, for example, that described in Gyuris et al., Cell 75:791-803 (1993)) to identify 
polynucleotides encoding the other protein with which binding occurs or to identify inhibitors of 

35 the binding interaction. 
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The polypeptides provided by the present invention can similarly be used in assays to 
determine biological activity, including in a panel of multiple proteins for high-throughput 
screening; to raise antibodies or to elicit another immune response; as a reagent (including the 
labeled reagent) in assays designed to quantitatively determine levels of the protein (or its 
receptor) in biological fluids; as markers for tissues in which the corresponding polypeptide is 
preferentially expressed (either constitutively or at a particular stage of tissue differentiation or 
development or in a disease state); and, of course, to isolate correlative receptors or ligands. 
Proteins involved in these binding interactions can also be used to screen for peptide or small 
molecule inhibitors or agonists of the binding interaction. 

Any or all of these research utilities are capable of being developed into reagent grade or 
kit format for commercialization as research products. 

Methods for performing the uses listed above are well known to those skilled in the art. 
References disclosing such methods include without limitation "Molecular Cloning: A 
Laboratory Manual", 2d ed., Cold Spring Harbor Laboratory Press, Sambrook, J., E. F. Fritsch 
and T. Maniatis eds., 1989, and "Methods in Enzymology. Guide to Molecular Cloning 
Techniques", Academic Press, Berger, S. L. and A. R. Kimmel eds., 1987. 

4.10.2 NUTRITIONAL USES 

Polynucleotides and polypeptides of the present invention can also be used as nutritional 
sources or supplements. Such uses include without limitation use as a protein or amino acid 
supplement, use as a carbon source, use as a nitrogen source and use as a source of carbohydrate. In 
such cases the polypeptide or polynucleotide of the invention can be added to the feed of a 
particular organism or can be administered as a separate solid or liquid preparation, such as in the 
form of powder, pills, solutions, suspensions or capsules. In the case of microorganisms, the 
polypeptide or polynucleotide of the invention can be added to the medium in or on which the 
microorganism is cultured. 

4.10.3 CYTOKINE AND CELL PROLIFERATION/DIFFERENTIATION 
ACTIVITY 

A polypeptide of the present invention may exhibit activity relating to cytokine, cell 
proliferation (either inducing or inhibiting) or cell differentiation (either inducing or inhibiting) 
activity or may induce production of other cytokines in certain cell populations. A 
polynucleotide of the invention can encode a polypeptide exhibiting such attributes. Many 
protein factors discovered to date, including all known cytokines, have exhibited activity in one 
or more factor-dependent cell proliferation assays, and hence the assays serve as a convenient 
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confirmation of cytokine activity. The activity of therapeutic compositions of the present 

invention is evidenced by any one of a number of routine factor dependent cell proliferation 

assays for cell lines including, without limitation, 32D, DA2, DA1G, T10, B9, B9/1 1, BaF3, 

MC9/G, M+(preB M+), 2E8, RB5, DAI, 123, Tl 165, HT2, CTLL2, TF-1, Mo7e, CMK, 

5 HUVEC, and Caco. Therapeutic compositions of the invention can be used in the following: 

Assays for T-cell or thymocyte proliferation include without limitation those described 

in: Current Protocols in Immunology, Ed by J. E. Coligan, A. M. Kruisbeek, D. H. Margulies, E. 

M. Shevach, W. Strober, Pub. Greene Publishing Associates and Wiley-Interscience (Chapter 3, 

In Vitro assays for Mouse Lymphocyte Function 3.1-3.19; Chapter 7, Immunologic studies in 

10 Humans); Takai et al., J. Immunol. 137:3494-3500, 1986; Bertagnolli et ah, J. Immunol. 

145:1706-1712, 1990; Bertagnolli et al., Cellular Immunology 133:327-341, 1991; Bertagnolli, 
etal.,I. Immunol. 149:3778-3783, 1992; Bowman et al., I. Immunol. 152:1756-1761, 1994. 

Assays for cytokine production and/or proliferation of spleen cells, lymph node cells or 
thymocytes include, without limitation, those described in: Polyclonal T cell stimulation, 

15 Kruisbeek, A. M. and Shevach, E. M. In Current Protocols in Immunology. J. E. e.a. Coligan 

eds. Vol I pp. 3.12.1-3.12.14, John Wiley and Sons, Toronto. 1994; and Measurement of mouse 
and human interleukin-y, Schreiber, R. D. In Current Protocols in Immunology. J. E. e.a. Coligan 
eds. Vol 1 pp. 6.8.1-6.8.8, John Wiley and Sons, Toronto. 1994. 

Assays for proliferation and differentiation of hematopoietic and lymphopoietic cells 

20 include, without limitation, those described in: Measurement of Human and Murine Interleukin 2 
and Interleukin 4, Bottomly, K., Davis, L. S. and Lipsky, P. E. In Current Protocols in 
Immunology. J. E. e.a. Coligan eds. Vol 1 pp. 6.3.1-6.3.12, John Wiley and Sons, Toronto. 1991; 
deVrieset al., J. Exp. Med. 173:1205-1211, 1991 ; Moreau et al., Nature 336:690-692, 1988; 
Greenberger etal., Proc. Natl. Acad. Sci. U.S.A. 80:2931-2938, 1983; Measurement of mouse 

25 and human interleukin 6— Nordan, R. In Current Protocols in Immunology. J. E. Coligan eds. Vol 
1 pp. 6.6.1-6.6.5, John Wiley and Sons, Toronto. 1991; Smith et al., Proc. Natl. Aced. Sci. 
U.S.A. 83:1857-1861, 1986; Measurement of human Interleukin 1 1-Bennett, F.. Giannotti, J., 
Clark, S. C. and Turner, K. J. In Current Protocols in Immunology. J. E. Coligan eds. Vol 1 pp. 
6.1 5.1 John Wiley and Sons, Toronto. 1991 ; Measurement of mouse and human Interleukin 

30 9-Ciarletta, A., Giannotti, J., Clark, S. C. and Turner, K. J. In Current Protocols in Immunology. 
J. E. Coligan eds. Vol 1 pp. 6. 1 3. K John Wiley and Sons ; Toronto. 1991. 

Assays for T-cell clone responses to antigens (which will identify, among others, proteins 
that affect APC-T cell interactions as well as direct T-cell effects by measuring proliferation and 
cytokine production) include, without limitation, those described in: Current Protocols in 

35 Immunology. Ed by J. E. Coligan. A. M. Kruisbeek, D. H. Margulies, E. M. Shevach, W Strober. 
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Pub. Greene Publishing Associates and Wiley-Interscience (Chapter 3, In Vitro assays for Mouse 
Lymphocyte Function; Chapter 6, Cytokines and their cellular receptors; Chapter 7, 
Immunologic studies in Humans); Weinberger et al., Proc. Natl. Acad. Sci. USA 77:6091-6095, 
1980; Weinberger et al., Eur. J. Immun. 1 1:405-41 1, 1981; Takai et al., J. Immunol. 
137:3494-3500, 1986; Takai et al., J. Immunol. 140:508-512, 1988. 

4.10.4 STEM CELL GROWTH FACTOR ACTIVITY 

A polypeptide of the present invention may exhibit stem cell growth factor activity and 
be involved in the proliferation, differentiation and survival of pluripotent and totipotent stem 
cells including primordial germ cells, embryonic stem cells, hematopoietic stem cells and/or 
germ line stem cells. Administration of the polypeptide of the invention to stem cells in vivo or 
ex vivo is expected to maintain and expand cell populations in a totipotential or pluripotential 
state which would be useful for re-engineering damaged or diseased tissues, transplantation, 
manufacture of bio-pharmaceuticals and the development of bio-sensors. The ability to produce 
large quantities of human cells has important working applications for the production of human 
proteins which currently must be obtained from non-human sources or donors, implantation of 
cells to treat diseases such as Parkinson's, Alzheimer's and other neurodegenerative diseases; 
tissues for grafting such as bone marrow, skin, cartilage, tendons, bone, muscle (including 
cardiac muscle), blood vessels, cornea, neural cells, gastrointestinal cells and others; and organs 
for transplantation such as kidney, liver, pancreas (including islet cells), heart and lung. 

It is contemplated that multiple different exogenous growth factors and/or cytokines may 
be administered in combination with the polypeptide of the invention to achieve the desired 
effect, including any of the growth factors listed herein, other stem cell maintenance factors, and 
specifically including stem cell factor (SCF), leukemia inhibitory factor (L1F), Flt-3 ligand (Flt- 
3L), any of the interleukins, recombinant soluble IL-6 receptor fused to IL-6, macrophage 
inflammatory protein 1 -alpha (MIP-1 -alpha), G-CSF, GM-CSF, thrombopoietin (TPO), platelet 
factor 4 (PF-4), platelet-derived growth factor (PDGF), neural growth factors and basic 
fibroblast growth factor (bFGF). 

Since totipotent stem cells can give rise to virtually any mature cell type, expansion of 
these cells in culture will facilitate the production oflarge quantities of mature cells. Techniques 
for culturing stem cells are known in the art and administration of polypeptides of the invention, 
optionally with other growth factors and/or cytokines, is expected to enhance the survival and 
proliferation of the stem cell populations. This can be accomplished by direct administration of 
the polypeptide of the invention to the culture medium. Alternatively, stroma cells transfected 
with a polynucleotide that encodes for the polypeptide of the invention can be used as a feeder 
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layer for the stem cell populations in culture or in vivo. Stromal support cells for feeder layers 
may include embryonic bone marrow fibroblasts, bone marrow stromal cells, fetal liver cells, or 
cultured embryonic fibroblasts (see U.S. Patent No. 5,690,926). 

Stem cells themselves can be transfected with a polynucleotide of the invention to induce 
5 autocrine expression of the polypeptide of the invention. This will allow for generation of 

undifferentiated totipotential/pluripotential stem cell lines that are useful as is or that can then be 
differentiated into the desired mature cell types. These stable cell lines can also serve as a source 
of undifferentiated totipotential/pluripotential mRNA to create cDNA libraries and templates for 
polymerase chain reaction experiments. These studies would allow for the isolation and 
10 identification of differentially expressed genes in stem cell populations that regulate stem cell 
proliferation and/or maintenance. 

Expansion and maintenance of totipotent stem cell populations will be useful in the 
treatment of many pathological conditions. For example, polypeptides of the present invention 
may be used to manipulate stem cells in culture to give rise to neuroepithelial cells that can be 
15 used to augment or replace cells damaged by illness, autoimmune disease, accidental damage or 
genetic disorders. The polypeptide of the invention may be useful for inducing the proliferation 
of neural cells and for the regeneration of nerve and brain tissue, i.e. for the treatment of central 
and peripheral nervous system diseases and neuropathies, as well as mechanical and traumatic 
disorders which involve degeneration, death or trauma to neural cells or nerve tissue. In 
20 addition, the expanded stem cell populations can also be genetically altered for gene therapy 
purposes and to decrease host rejection of replacement tissues after grafting or implantation. 

Expression of the polypeptide of the invention and its effect on stem cells can also be 
manipulated to achieve controlled differentiation of the stem cells into more differentiated cell 
types. A broadly applicable method of obtaining pure populations of a specific differentiated 
25 cell type from undifferentiated stem cell populations involves the use of a cell-type specific 

promoter driving a selectable marker. The selectable marker allows only cells of the desired type 
to survive. For example, stem cells can be induced to differentiate into cardiomyocytes (Wobus 
ct al., Differentiation, 48: 173-182, (1991); Klug et al., J. Clin. Invest., 98(1): 216-224, (1998)) 
or skeletal muscle cells (Browder : L. W. In: Principles of Tissue Engineering eds. Lanza et al., 
30 Academic Press (1997)). Alternatively, directed differentiation of stem cells can be 

accomplished by culturing the stem cells in the presence of a differentiation factor such as 
retinoic acid and an antagonist of the polypeptide of the invention which would inhibit the 
effects of endogenous stem cell factor activity and allow differentiation to proceed. 

In vitro cultures of stem cells can be used to determine if the polypeptide of the invention 
35 exhibits stem cell growth factor activity. Stem cells are isolated from any one of various cell 
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sources (including hematopoietic stem cells and embryonic stem cells) and cultured on a feeder 
layer, as described by Thompson et al. Proc. Natl. Acad. Sci, U.S.A., 92: 7844-7848 (1995), in 
the presence of the polypeptide of the invention alone or in combination with other growth 
factors or cytokines. The ability of the polypeptide of the invention to induce stem cells 
proliferation is determined by colony formation on semi-solid support e.g. as described by 
Bernstein et al., Blood, 77: 2316-2321 (1991). 

4.10.5 HEMATOPOIESIS REGULATING ACTIVITY 

A polypeptide of the present invention may be involved in regulation of hematopoiesis 
and, consequently, in the treatment of myeloid or lymphoid cell disorders. Even marginal 
biological activity in support of colony forming cells or of factor-dependent cell lines indicates 
involvement in regulating hematopoiesis, e.g. in supporting the growth and proliferation of 
erythroid progenitor cells alone or in combination with other cytokines, thereby indicating 
utility, for example, in treating various anemias or for use in conjunction with 
irradiation/chemotherapy to stimulate the production of erythroid precursors and/or erythroid 
cells; in supporting the growth and proliferation of myeloid cells such as granulocytes and 
monocytes/macrophages (i.e., traditional CSF activity) useful, for example, in conjunction with 
chemotherapy to prevent or treat consequent myelo-suppression; in supporting the growth and 
proliferation of megakaryocytes and consequently of platelets thereby allowing prevention or 
treatment of various platelet disorders such as thrombocytopenia, and generally for use in place 
of or complimentary to platelet transfusions; and/or in supporting the growth and proliferation of 
hematopoietic stem cells which are capable of maturing to any and all of the above-mentioned 
hematopoietic cells and therefore find therapeutic utility in various stem cell disorders (such as 
those usually treated with transplantation, including, without limitation, aplastic anemia and 
paroxysmal nocturnal hemoglobinuria), as well as in repopulating the stem cell compartment 
post irradiation/chemotherapy, either in-vivo or ex-vivo (i.e., in conjunction with bone marrow 
transplantation or with peripheral progenitor ceil transplantation (homologous or heterologous)) 
as normal cells or genetically manipulated for gene therapy- 
Therapeutic compositions of the invention can be used in the following: 
Suitable assays for proliferation and differentiation of various hematopoietic lines are 
cited above. 

Assays for embryonic stem cell differentiation (which will identify, among others, 
proteins that influence embryonic differentiation hematopoiesis) include, without limitation, 
those described in: Johansson et al. Cellular Biology 15:141-151, 1995; Keller et al., Molecular 
and Cellular Biology 13:473-486. 1993; McClanahan et al., Blood 81 :2903-29l5, 1993. 
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Assays for stem cell survival and differentiation (which will identify, among others, 
proteins that regulate lympho-hematopoiesis) include, without limitation, those described in: 
Methylcellulose colony forming assays, Freshney, M. G. In Culture of Hematopoietic Cells. R. I. 
Freshney, et al. eds. Vol pp. 265-268, Wiley-Liss, Inc., New York, N.Y. 1994; Hirayama et al., 
5 Proc. Natl. Acad. Sci. USA 89:5907-591 1, 1992; Primitive hematopoietic colony forming cells 
with high proliferative potential, McNiece, I. K. and Briddell, R. A. In Culture of Hematopoietic 
Cells. R. I. Freshney, et al. eds. Vol pp. 23-39, Wiley-Liss, Inc., New York, N.Y. 1994; Neben et 
al.. Experimental Hematology 22:353-359, 1994; Cobblestone area forming cell assay, 
Ploemacher, R. E. In Culture of Hematopoietic Cells. R. I. Freshney, et al. eds. Vol pp. 1-21, 
1 0 Wiley-Liss, Inc., New York, N.Y. 1994; Long term bone marrow cultures in the presence of 
stromal cells, Spooncer, E., Dexter, M. and Allen, T. In Culture of Hematopoietic Cells. R. I. 
Freshney, et al. eds. Vol pp. 163-179, Wiley-Liss, Inc., New York. N.Y. 1994; Long term culture 
initiating cell assay, Sutherland, H. J. In Culture of Hematopoietic Cells. R. I. Freshney, et al. 
eds. Vol pp. 139-162, Wiley-Liss, Inc., New York, N.Y. 1994. 

15 

4.10.6 TISSUE GROWTH ACTIVITY 

A polypeptide of the present invention also may be involved in bone, cartilage, tendon, 
ligament and/or nerve tissue growth or regeneration, as well as in wound healing and tissue 
repair and replacement, and in healing of burns, incisions and ulcers. 

20 A polypeptide of the present invention which induces cartilage and/or bone growth in 

circumstances where bone is not normally formed, has application in the healing of bone 
fractures and cartilage damage or defects in humans and other animals. Compositions of a 
polypeptide, antibody, binding partner, or other modulator of the invention may have 
prophylactic use in closed as well as open fracture reduction and also in the improved fixation of 

25 artificial joints. De novo bone formation induced by an osteogenic agent contributes to the 
repair of congenital, trauma induced, or oncologic resection induced craniofacial defects, and 
also is useful in cosmetic plastic surgery. 

A polypeptide of'this invention may also be involved in attracting bone-forming cells, 
stimulating growth of bone-forming cells, or inducing differentiation of progenitors of 

30 bone-forming cells. Treatment of osteoporosis, osteoarthritis, bone degenerative disorders, or 
periodontal disease, such as through stimulation of bone and/or cartilage repair or by blocking 
inflammation or processes of tissue destruction (collagenase activity, osteoclast activity, etc.) 
mediated by inflammatory processes may also be possible using the composition of the 
invention. 
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Another category of tissue regeneration activity that may involve the polypeptide of the 
present invention is tendon/ligament formation. Induction of tendon/ligament-like tissue or 
other tissue formation in circumstances where such tissue is not normally formed, has 
application in the healing of tendon or ligament tears, deformities and other tendon or ligament 
5 defects in humans and other animals. Such a preparation employing a tendon/ligament-like 
tissue inducing protein may have prophylactic use in preventing damage to tendon or ligament 
tissue, as well as use in the improved fixation of tendon or ligament to bone or other tissues, and 
in repairing defects to tendon or ligament tissue. De novo tendon/ligament-like tissue formation 
induced by a composition of the present invention contributes to the repair of congenital, trauma 
1 0 induced, or other tendon or ligament defects of other origin, and is also useful in cosmetic plastic 
surgery for attachment or repair of tendons or ligaments. The compositions of the present 
invention may provide environment to attract tendon- or ligament- forming cells, stimulate 
growth of tendon- or ligament-forming cells, induce differentiation of progenitors of tendon- or 
ligament-forming cells, or induce growth of tendon/ligament cells or progenitors ex vivo for 
1 5 return in vivo to effect tissue repair. The compositions of the invention may also be useful in the 
treatment of tendinitis, carpal tunnel syndrome and other tendon or ligament defects. The 
compositions may also include an appropriate matrix and/or sequestering agent as a carrier as is 
well known in the art. 

The compositions of the present invention may also be useful for proliferation of neural 
20 cells and for regeneration of nerve and brain tissue, i.e. for the treatment of central and peripheral 
nervous system diseases and neuropathies, as well as mechanical and traumatic disorders, which 
involve degeneration, death or trauma to neural cells or nerve tissue. More specifically, a 
composition may be used in the treatment of diseases of the peripheral nervous system, such as 
peripheral nerve injuries, peripheral neuropathy and localized neuropathies, and central nervous 
25 system diseases, such as Alzheimer's, Parkinson's disease, Huntington's disease, amyotrophic 
lateral sclerosis, and Shy-Drager syndrome. Further conditions that may be treated in 
accordance with the present invention include mechanical and traumatic disorders, such as spinal 
cord disorders, head trauma and cerebrovascular diseases such as stroke. Peripheral neuropathies 
resulting from chemotherapy or other medical therapies may also be treatable using a 
30 composition of the invention. 

Compositions of the invention may also be useful to promote better or faster closure of 
non-healing wounds, including without limitation pressure ulcers, ulcers associated with vascular 
insufficiency, surgical and traumatic wounds, and the like. 

Compositions of the present invention may also be involved in the generation or 
regeneration of other tissues, such as organs (including, for example, pancreas, liver, intestine. 
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kidney, skin, endothelium), muscle (smooth, skeletal or cardiac) and vascular (including vascular 

endothelium) tissue, or for promoting the growth of cells comprising such tissues. Part of the 

desired effects may be by inhibition or modulation of fibrotic scarring may allow normal tissue 

to regenerate. A polypeptide of the present invention may also exhibit angiogenic activity. 

5 A composition of the present invention may also be useful for gut protection or 

regeneration and treatment of lung or liver fibrosis, reperfusion injury in various tissues, and 

conditions resulting from systemic cytokine damage. 

A composition of the present invention may also be useful for promoting or inhibiting 
differentiation of tissues described above from precursor tissues or cells; or for inhibiting the 
10 growth of tissues described above. 

Therapeutic compositions of the invention can be used in the following: 

Assays for tissue generation activity include, without limitation, those described in: 
International Patent Publication No. WO95/16035 (bone, cartilage, tendon); International Patent 
Publication No. WO95/05846 (nerve, neuronal); International Patent Publication No. 
15 W09 1/07491 (skin, endothelium). 

Assays for wound healing activity include, without limitation, those described in: Winter, 
Epidermal Wound Healing, pps. 71-112 (Maibach, H. I. and Rovee, D. T., eds.), Year Book 
Medical Publishers, Inc., Chicago, as modified by Eaglstein and Mertz, J. Invest. Dermatol 
71:382-84 (1978). 

20 

4.10.7 IMMUNE STIMULATING OR SUPPRESSING ACTIVITY 

A polypeptide of the present invention may also exhibit immune stimulating or immune 
suppressing activity, including without limitation the activities for which assays are described 
herein. A polynucleotide of the invention can encode a polypeptide exhibiting such activities. A 

25 protein may be useful in the treatment of various immune deficiencies and disorders (including 
severe combined immunodeficiency (SCID)), e.g., in regulating (up or down) growth and 
proliferation of T and/or B lymphocytes, as well as effecting the cytolytic activity of NK cells 
and other cell populations. These immune deficiencies may be genetic or be caused by viral (e.g., 
HIV) as well as bacterial or fungal infections, or may result from autoimmune disorders. More 

30 specifically, infectious diseases causes by viral, bacterial, fungal or other infection may be 

treatable using a protein of the present invention, including infections by HIV. hepatitis viruses, 
herpes viruses, mycobacteria, Leishmania spp., malaria spp. and various fungal infections such 
as candidiasis. Of course, in this regard, proteins of the present invention may also be useful 
where a boost to the immune system generally may be desirable, i.e., in the treatment of cancer. 
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Autoimmune disorders which may be treated using a protein of the present invention 
include, for example, connective tissue disease, multiple sclerosis, systemic lupus erythematosus, 
rheumatoid arthritis, autoimmune pulmonary inflammation, Guillain-Barre syndrome, 
autoimmune thyroiditis, insulin dependent diabetes mellitis, myasthenia gravis, graft-versus-host 
5 disease and autoimmune inflammatory eye disease. Such a protein (or antagonists thereof, 

including antibodies) of the present invention may also to be useful in the treatment of allergic 
reactions and conditions (e.g., anaphylaxis, serum sickness, drug reactions, food allergies, insect 
venom allergies, mastocytosis, allergic rhinitis, hypersensitivity pneumonitis, urticaria, 
angioedema, eczema, atopic dermatitis, allergic contact dermatitis, erythema multiforme, 
1 0 Stevens-Johnson syndrome, allergic conjunctivitis, atopic keratoconjunctivitis, venereal 
keratoconjunctivitis, giant papillary conjunctivitis and contact allergies), such as asthma 
(particularly allergic asthma) or other respiratory problems. Other conditions, in which immune 
suppression is desired (including, for example, organ transplantation), may also be treatable 
using a protein (or antagonists thereof) of the present invention. The therapeutic effects of the 
1 5 polypeptides or antagonists thereof on allergic reactions can be evaluated by in vivo animals 

models such as the cumulative contact enhancement test (Lastbom et al., Toxicology 125: 59-66, 
1998), skin prick test (Hoffmann et al., Allergy 54: 446-54, 1999), guinea pig skin sensitization 
test (Vohr et al., Arch. Toxocol. 73: 501-9), and murine local lymph node assay (Kimber et al., 
J. Toxicol. Environ. Health 53: 563-79). 
20 Using the proteins of the invention it may also be possible to modulate immune 

responses, in a number of ways. Down regulation may be in the form of inhibiting or blocking 
an immune response already in progress or may involve preventing the induction of an immune 
response. The functions of activated T cells may be inhibited by suppressing T cell responses or 
by inducing specific tolerance in T cells, or both. Immunosuppression of T cell responses is 
25 generally an active, non-antigen-specific, process which requires continuous exposure of the T 

cells to the suppressive agent. Tolerance, which involves inducing non-responsiveness or anergy 
in T cells, is distinguishable from immunosuppression in that it is generally antigen-specific and 
persists after exposure to the tolerizing agent has ceased. Operationally, tolerance can be 
demonstrated by the lack of a T cell response upon reexposure to specific antigen in the absence 
30 of the tolerizing agent. 

Down regulating or preventing one or more antigen functions (including without 
limitation B lymphocyte antigen functions (such as ? for example, B7)), e.g., preventing high 
level lymphokine synthesis by activated T cells, will be useful in situations of tissue, skin and 
organ transplantation and in graft-versus-host disease (GVHD). For example, blockage of T cell 
35 function should result in reduced tissue destruction in tissue transplantation. Typically, in tissue 
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transplants, rejection of the transplant is initiated through its recognition as foreign by T cells, 
followed by an immune reaction that destroys the transplant. The administration of a therapeutic 
composition of the invention may prevent cytokine synthesis by immune cells, such as T cells, 
and thus acts as an immunosuppressant. Moreover, a lack of costimulation may also be 
5 sufficient to anergize the T cells, thereby inducing tolerance in a subject. Induction of long-term 
tolerance by B lymphocyte antigen-blocking reagents may avoid the necessity of repeated 
administration of these blocking reagents. To achieve sufficient immunosuppression or 
tolerance in a subject, it may also be necessary to block the function of a combination of B 
lymphocyte antigens. 

1 0 The efficacy of particular therapeutic compositions in preventing organ transplant 

rejection or GVHD can be assessed using animal models that are predictive of efficacy in 
humans. Examples of appropriate systems which can be used include allogeneic cardiac grafts in 
rats and xenogeneic pancreatic islet cell grafts in mice, both of which have been used to examine 
the immunosuppressive effects of CTLA4Ig fusion proteins in vivo as described in Lenschow et 

15 al., Science 257:789-792 (1992) and Turka et al., Proc. Natl. Acad. Sci USA, 89:1 1 102-1 1 105 
(1992). In addition, murine models of GVHD (see Paul ed., Fundamental Immunology, Raven 
Press, New York, 1989, pp. 846-847) can be used to determine the effect of therapeutic 
compositions of the invention on the development of that disease. 

Blocking antigen function may also be therapeutically useful for treating autoimmune 

20 diseases. Many autoimmune disorders are the result of inappropriate activation of T cells that 
are reactive against self-tissue and which promote the production of cytokines and 
autoantibodies involved in the pathology of the diseases. Preventing the activation of 
autoreactive T cells may reduce or eliminate disease symptoms. Administration of reagents 
which block stimulation of T cells can be used to inhibit T cell activation and prevent production 

25 of autoantibodies or T cell-derived cytokines which may be involved in the disease process. 
Additionally, blocking reagents may induce antigen-specific tolerance of autoreactive T cells 
which could lead to long-term relief from the disease. The efficacy of blocking reagents in 
preventing or alleviating autoimmune disorders can be determined using a number of 
well-characterized animal models of human autoimmune diseases. Examples include murine 

30 experimental autoimmune encephalitis, systemic lupus erythmatosis in MRL/lpr/lpr mice or 

NZB hybrid mice, murine autoimmune collagen arthritis, diabetes mellitus in NOD mice and BB 
rats, and murine experimental myasthenia gravis (see Paul ed., Fundamental Immunology, Raven 
Press. New York, 1989, pp. 840-856). 

Upregulation of an antigen function {e.g., a B lymphocyte antigen function), as a means 

35 of up regulating immune responses, may also be useful in therapy. Upregulation ol immune 
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responses may be in the form of enhancing an existing immune response or eliciting an initial 
immune response. For example, enhancing an immune response may be useful in cases of viral 
infection, including systemic viral diseases such as influenza, the common cold, and 
encephalitis. 

Alternatively, anti-viral immune responses may be enhanced in an infected patient by 
removing T cells from the patient, costimulating the T cells in vitro with viral antigen-pulsed 
APCs either expressing a peptide of the present invention or together with a stimulatory form of 
a soluble peptide of the present invention and reintroducing the in vitro activated T cells into the 
patient. Another method of enhancing anti-viral immune responses would be to isolate infected 
cells from a patient, transfect them with a nucleic acid encoding a protein of the present 
invention as described herein such that the cells express all or a portion of the protein on their 
surface, and reintroduce the transfected cells into the patient. The infected cells would now be 
capable of delivering a costimulatory signal to, and thereby activate, T cells in vivo. 

A polypeptide of the present invention may provide the necessary stimulation signal to T 
cells to induce a T cell mediated immune response against the transfected tumor cells. In 
addition, tumor cells which lack MHC class I or MHC class II molecules, or which fail to 
reexpress sufficient mounts of MHC class I or MHC class II molecules, can be transfected with 
nucleic acid encoding all or a portion of (e.g., a cytoplasmic-domain truncated portion) of an 
MHC class I alpha chain protein and p 2 microglobulin protein or an MHC class II alpha chain 
protein and an MHC class II beta chain protein to thereby express MHC class I or MHC class II 
proteins on the cell surface. Expression of the appropriate class I or class II MHC in conjunction 
with a peptide having the activity of a B lymphocyte antigen (e.g., B7-1, B7-2, B7-3) induces a T 
cell mediated immune response against the transfected tumor cell. Optionally, a gene encoding, 
an antisense construct which blocks expression of an MHC class II associated protein, such as 
the invariant chain, can also be cotransfected with a DNA encoding a peptide having the activity 
of a B lymphocyte antigen to promote presentation of tumor associated antigens and induce 
tumor specific immunity. Thus, the induction of a T cell mediated immune response in a human 
subject may be sufficient to overcome tumor-specific tolerance in the subject. 

The activity of a protein of the invention may, among other means, be measured by the 
following methods: 

Suitable assays for thymocyte or splenocyte cytotoxicity include, without limitation, 
those described in: Current Protocols in Immunology, Ed by J. E. Coligan, A. M. Kruisbeek, D. 
H. Margulies, E. M. Shevach, W. Strober, Pub. Greene Publishing Associates and 
Wiley-Interscience (Chapter 3, In Vitro assays for Mouse Lymphocyte Function 3.1-3.19; 
Chapter 7, Immunologic studies in Humans); Herrmann et aL Proc. Natl. Acad. Sci. USA 
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78:2488-2492, 1981; Herrmann et al., J. Immunol. 128:1968-1974, 1982; Handa et al., J. 
Immunol. 135:1564-1572, 1985; Takai et al., I. Immunol. 137:3494-3500, 1986; Takai et al., J. 
Immunol. 140:508-512, 1988; Bowman et al., J. Virology 61:1992-1998; Bertagnolli etal., 
Cellular Immunology 133:327-341, 1991; Brown etal., J. Immunol. 153:3079-3092, 1994. 
5 Assays for T-cell-dependent immunoglobulin responses and isotype switching (which 

will identify, among others, proteins that modulate T-cell dependent antibody responses and that 
affect Thl/Th2 profiles) include, without limitation, those described in: Maliszewski, J. 
Immunol. 144:3028-3033, 1990; and Assays for B cell function: In vitro antibody production, 
Mond, J. J. and Brunswick, M. In Current Protocols in Immunology. J. E. e.a. Coligan eds. Vol 1 

10 pp. 3.8.1-3.8.16, John Wiley and Sons, Toronto. 1994. 

Mixed lymphocyte reaction (MLR) assays (which will identify, among others, proteins 
that generate predominantly Thl and CTL responses) include, without limitation, those described 
in: Current Protocols in Immunology, Ed by J. E. Coligan, A. M. Kruisbeek, D. H. Margulies, E. 
M. Shevach, W. Strober, Pub. Greene Publishing Associates and Wiley-Interscience (Chapter 3, 

15 In Vitro assays for Mouse Lymphocyte Function 3.1-3.19; Chapter 7, Immunologic studies in 

Humans); Takai etal., J. Immunol. 137:3494-3500, 1986; Takai et al., J. Immunol. 140:508-512, 
1988; Bertagnolli et al., J. Immunol. 149:3778-3783, 1992. 

Dendritic cell-dependent assays (which will identify, among others, proteins expressed 
by dendritic cells that activate naive T-cells) include, without limitation, those described in: 

20 Guery et al., J. Immunol. 134:536-544, 1995; Inaba et al., Journal of Experimental Medicine 

173:549-559, 1991; Macatonia et al., Journal oflmmunology 154:5071-5079. 1995; Porgador et 
aL, Journal of Experimental Medicine 182:255-260, 1995; Nair et al., Journal of Virology 
67:4062-4069, 1993; Huang etal., Science 264:961-965, 1994; Macatonia et al., Journal of 
Experimental Medicine 169:1255-1264, 1989; Bhardwaj etal., Journal of Clinical Investigation 

25 94:797-807, 1994; and Inaba etal., Journal of Experimental Medicine 172:631-640, 1990. 

Assays for lymphocyte survival/apoptosis (which will identify, among others, proteins 
that prevent apoptosis after superantigen induction and proteins that regulate lymphocyte 
homeostasis) include, without limitation, those described in: Darzynkiewicz et al.. Cytometry 
13:795-808, 1992; Gorczyca et al., Leukemia 7:659-670, 1993; Gorczyca et al., Cancer Research 

30 53:1945-1951, 1993; Itoh et aL, Cell 66:233-243, 1991 ; Zacharchuk, Journal oflmmunology 

145:4037-4045, 1990;Zamai et al., Cytometry 14:891-897, 1 993; Gorczyca et aL, International 
Journal of Oncology 1:639-648, 1992. 

Assays for proteins that influence early steps of T-cell commitment and development 
include, without limitation, those described in: Antica et aL, Blood 84:1 1 1-1 17, 1994; Fine et 
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al., Cellular Immunology 155:1 1 1-122, 1994; Galy et al., Blood 85:2770-2778, 1995; Toki et al., 

Proc. Nat. Acad Sci. USA 88:7548-7551, 1991 . 

4.10.8 ACTIVIN/INHIBIN ACTIVITY 

5 A polypeptide of the present invention may also exhibit activin- or inhibin-related 

activities. A polynucleotide of the invention may encode a polypeptide exhibiting such 
characteristics. Inhibins are characterized by their ability to inhibit the release of follicle 
stimulating hormone (FSH), while activins and are characterized by their ability to stimulate the 
release of follicle stimulating hormone (FSH). Thus, a polypeptide of the present invention, 

1 0 alone or in heterodimers with a member of the inhibin family, may be useful as a contraceptive 
based on the ability of inhibins to decrease fertility in female mammals and decrease 
spermatogenesis in male mammals. Administration of sufficient amounts of other inhibins can 
induce infertility in these mammals. Alternatively, the polypeptide of the invention, as a 
homodimer or as a heterodimer with other protein subunits of the inhibin group, may be useful as 

15 a fertility inducing therapeutic, based upon the ability of activin molecules in stimulating FSH 
release from cells of the anterior pituitary. See, for example, U.S. Pat. No. 4,798,885. A 
polypeptide of the invention may also be useful for advancement of the onset of fertility in 
sexually immature mammals, so as to increase the lifetime reproductive performance of domestic 
animals such as, but not limited to, cows, sheep and pigs. 

20 The activity of a polypeptide of the invention may, among other means, be measured by 

the following methods. 

Assays for activin/inhibin activity include, without limitation, those described in: Vale et 
al., Endocrinology 91 :562-572, 1972; Ling et al., Nature 321 :779-782, 1986; Vale et al., Nature 
321 :776-779, 1986; Mason et al., Nature 318:659-663, 1985; Forage et al., Proc. Natl. Acad. Sci. 
25 USA 83:3091-3095, 1986. 

4.10.9 CHEMOTACTIC/CHEMOKINETIC ACTIVITY 

A polypeptide of the present invention may be involved in chemotactic or chemokinetic 
activity for mammalian cells, including, for example, monocytes, fibroblasts, neutrophils, 

30 T-cells, mast cells, eosinophils, epithelial and/or endothelial cells. A polynucleotide of the 

invention can encode a polypeptide exhibiting such attributes. Chemotactic and chemokinetic 
receptor activation can be used to mobilize or attract a desired cell population to a desired site of 
action. Chemotactic or chemokinetic compositions (e.g. proteins, antibodies, binding partners, 
or modulators of the invention) provide particular advantages in treatment of wounds and other 

35 trauma to tissues, as well as in treatment of localized infections. For example, attraction of 
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lymphocytes, monocytes or neutrophils to tumors or sites of infection may result in improved 

immune responses against the tumor or infecting agent. 

A protein or peptide has chemotactic activity for a particular cell population if it can 

stimulate, directly or indirectly, the directed orientation or movement of such cell population. 

5 Preferably, the protein or peptide has the ability to directly stimulate directed movement of cells. 

Whether a particular protein has chemotactic activity for a population of cells can be readily 

determined by employing such protein or peptide in any known assay for cell chemotaxis. 

Therapeutic compositions of the invention can be used in the following: 

Assays for chemotactic activity (which will identify proteins that induce or prevent 

10 chemotaxis) consist of assays that measure the ability of a protein to induce the migration of 

cells across a membrane as well as the ability of a protein to induce the adhesion of one cell 

population to another cell population. Suitable assays for movement and adhesion include, 

without limitation, those described in: Current Protocols in Immunology, Ed by J. E. Coligan, A. 

M. Kruisbeek, D. H. Marguiles, E. M. Shevach, W. Strober, Pub. Greene Publishing Associates 

1 5 and Wiley-lnterscience (Chapter 6. 12, Measurement of alpha and beta Chemokines 

6.12.1-6.12.28; Taub etal. J. Clin. Invest. 95:1370-1376, 1995; Lindetal. APMIS 103:140-146, 

1995; Mulleret al Eur. J. Immunol. 25:1744-1748; Gruber et al. J. of Immunol. 152:5860-5867, 

1994; Johnston etal. J. of Immunol. 153:1762-1768, 1994. 

20 4.10.10 HEMOSTATIC AND THROMBOLYTIC ACTIVITY 

A polypeptide of the invention may also be involved in hemostatis or thrombolysis or 
thrombosis. A polynucleotide of the invention can encode a polypeptide exhibiting such 
attributes. Compositions may be useful in treatment of various coagulation disorders (including 
hereditary disorders, such as hemophilias) or to enhance coagulation and other hemostatic events 

25 in treating wounds resulting from trauma, surgery or other causes. A composition of the 
invention may also be useful for dissolving or inhibiting formation of thromboses and for 
treatment and prevention of conditions resulting therefrom (such as, for example, infarction of 
cardiac and central nervous system vessels (e.g., stroke). 

Therapeutic compositions of the invention can be used in the following: 

30 Assay for hemostatic and thrombolytic activity include, without limitation, those 

described in: Linet et al., J. Clin. Pharmacol. 26:131-140, 1986; Burdick et al.. Thrombosis Res. 
45:413-419, 1987; Humphrey et al., Fibrinolysis 5:71-79 (1991); Schaub, Prostaglandins 
35:467-474, 1988. 
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Polypeptides of the invention may be involved in cancer cell generation, proliferation or 
metastasis. Detection of the presence or amount of polynucleotides or polypeptides of the 
invention may be useful for the diagnosis and/or prognosis of one or more types of cancer. For 
example, the presence or increased expression of a polynucleotide/polypeptide of the invention 
may indicate a hereditary risk of cancer, a precancerous condition, or an ongoing malignancy. 
Conversely, a defect in the gene or absence of the polypeptide may be associated with a cancer 
condition. Identification of single nucleotide polymorphisms associated with cancer or a 
predisposition to cancer may also be useful for diagnosis or prognosis. 

Cancer treatments promote tumor regression by inhibiting tumor cell proliferation, 
inhibiting angiogenesis (growth of new blood vessels that is necessary to support tumor growth) 
and/or prohibiting metastasis by reducing tumor cell motility or invasiveness. Therapeutic 
compositions of the invention may be effective in adult and pediatric oncology including in solid 
phase tumors/malignancies, locally advanced tumors, human soft tissue sarcomas, metastatic 
cancer, including lymphatic metastases, blood cell malignancies including multiple myeloma, 
acute and chronic leukemias, and lymphomas, head and neck cancers including mouth cancer, 
larynx cancer and thyroid cancer, lung cancers including small cell carcinoma and non-small cell 
cancers, breast cancers including small cell carcinoma and ductal carcinoma, gastrointestinal 
cancers including esophageal cancer, stomach cancer, colon cancer, colorectal cancer and polyps 
associated with colorectal neoplasia, pancreatic cancers, liver cancer, urologic cancers including 
bladder cancer and prostate cancer, malignancies of the female genital tract including ovarian 
carcinoma, uterine (including endometrial) cancers, and solid tumor in the ovarian follicle, 
kidney cancers including renal cell carcinoma, brain cancers including intrinsic brain tumors, 
neuroblastoma, astrocytic brain tumors, gliomas, metastatic tumor cell invasion in the central 
nervous system, bone cancers including osteomas, skin cancers including malignant melanoma, 
tumor progression of human skin keratinocytes, squamous cell carcinoma, basal cell carcinoma, 
hemangiopericytoma and Karposi's sarcoma. 

Polypeptides, polynucleotides, or modulators of polypeptides of the invention (including 
inhibitors and stimulators of the biological activity of the polypeptide of the invention) may be 
administered to treat cancer. Therapeutic compositions can be administered in therapeutically 
effective dosages alone or in combination with adjuvant cancer therapy such as surgery, 
chemotherapy, radiotherapy, thermotherapy, and laser therapy, and may provide a beneficial 
effect, e.g. reducing tumor size, slowing rate of tumor growth, inhibiting metastasis, or otherwise 
improving overall clinical condition, without necessarily eradicating the cancer. 

The composition can also be administered in therapeutically effective amounts as a 
portion of an anti-cancer cocktail. An anti-cancer cocktail is a mixture of the polypeptide or 
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modulator of the invention with one or more anti-cancer drugs in addition to a pharmaceutical ly 

acceptable carrier for delivery. The use of anti-cancer cocktails as a cancer treatment is routine. 

Anti-cancer drugs that are well known in the art and can be used as a treatment in combination 

with the polypeptide or modulator of the invention include: Actinomycin D, 

5 Aminoglutethimide, Asparaginase, Bleomycin, Busulfan, Carboplatin, Carmustine, 

Chlorambucil, Cisplatin (cis-DDP), Cyclophosphamide, Cytarabine HC1 (Cytosine arabinoside), 

Dacarbazine, Dactinomycin, Daunorubicin HCl, Doxorubicin HC1, Estramustine phosphate 

sodium, Etoposide (VI 6-2 13), Floxuridine, 5-Fluorouracil (5-Fu), Flutamide, Hydroxyurea 

(hydroxycarbamide), Ifosfamide, Interferon Alpha-2a, Interferon Alpha-2b, Leuprolide acetate 

1 0 (LHRH-releasing factor analog), Lomustine, Mechlorethamine HCl (nitrogen mustard), 

Melphalan, Mercaptopurine, Mesna, Methotrexate (MTX), Mitomycin, Mitoxantrone HCl, 
Octreotide, Plicamycin, Procarbazine HCl, Streptozocin, Tamoxifen citrate, Thioguanine, 
Thiotepa, Vinblastine sulfate, Vincristine sulfate, Amsacrine, Azacitidine, Hexamethylmelamine, 
Interleukin-2, Mitoguazone, Pentostatin, Semustine, Teniposide, and Vindesine sulfate. 

1 5 In addition, therapeutic compositions of the invention may be used for prophylactic 

treatment of cancer. There are hereditary conditions and/or environmental situations (e.g. 
exposure to carcinogens) known in the art that predispose an individual to developing cancers. 
Under these circumstances, it may be beneficial to treat these individuals with therapeutically 
effective doses of the polypeptide of the invention to reduce the risk of developing cancers. 

20 In vitro models can be used to determine the effective doses of the polypeptide of the 

invention as a potential cancer treatment. These in vitro models include proliferation assays of 
cultured tumor cells, growth of cultured tumor cells in soft agar (see Freshney, (1987) Culture of 
Animal Cells: A Manual of Basic Technique, Wily-Liss, New York, NY Ch 18 and Ch 21), 
tumor systems in nude mice as described in Giovanella et aL J. Natl. Can. Inst., 52: 921-30 

25 ( 1 974), mobility and invasive potential of tumor cells in Boyden Chamber assays as described in 
Pilkington et aL, Anticancer Res., 17: 4107-9 (1997), and angiogenesis assays such as induction 
of vascularization of the chick chorioallantoic membrane or induction of vascular endothelial 
cell migration as described in Ribatta et al., Intl. J. Dev. Biol., 40: 1 189-97 (1999) and Li et al., 
Clin. Exp. Metastasis, 17:423-9 (1999), respectively. Suitable tumor cells lines are available, 

30 e.g. from American Type Tissue Culture Collection catalogs. 



4.10.12 RECEPTOR/LIGAND ACTIVITY 

A polypeptide of the present invention may also demonstrate activity as receptor, 
receptor ligand or inhibitor or agonist of receptor/ligand interactions. A polynucleotide of the 
35 invention can encode a polypeptide exhibiting such characteristics. Examples ot such receptors 
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and ligands include, without limitation, cytokine receptors and their ligands, receptor kinases and 
their ligands, receptor phosphatases and their ligands, receptors involved in cell-cell interactions 
and their ligands (including without limitation, cellular adhesion molecules (such as selectins, 
integrins and their ligands) and receptor/ligand pairs involved in antigen presentation, antigen 
recognition and development of cellular and humoral immune responses. Receptors and ligands 
are also useful for screening of potential peptide or small molecule inhibitors of the relevant 
receptor/ligand interaction. A protein of the present invention (including, without limitation, 
fragments of receptors and ligands) may themselves be useful as inhibitors of receptor/ligand 
interactions. 

The activity of a polypeptide of the invention may, among other means, be measured by 

the following methods: 

Suitable assays for receptor-ligand activity include without limitation those described in: 

Current Protocols in Immunology, Ed by J. E. Coligan, A. M. Kruisbeek, D. H. Margulies, E. M. 

Shevach, W. Strober, Pub. Greene Publishing Associates and Wiley- Interscience (Chapter 7.28, 

Measurement of Cellular Adhesion under static conditions 7.28.1- 7.28.22), Takai et al., Proc. 

Natl. Acad. Sci. USA 84:6864-6868, 1987; Bierer et al., J. Exp. Med. 168:1 145-1 156, 1988; 

Rosenstein et al., J. Exp. Med. 169:149-160 1989; Stoltenborg et al., J. Immunol. Methods 
175:59-68, 1994; Stitt et al., Cell 80:661-670, 1995. 

By way of example, the polypeptides of the invention may be used as a receptor for a 
ligand(s) thereby transmitting the biological activity of that ligand(s). Ligands may be identified 
through binding assays, affinity chromatography, dihybrid screening assays, BIAcore assays, gel 
overlay assays, or other methods known in the art. 

Studies characterizing drugs or proteins as agonist or antagonist or partial agonists or a 
partial antagonist require the use of other proteins as competing ligands. The polypeptides of the 
present invention or ligand(s) thereof may be labeled by being coupled to radioisotopes, 
colorimetric molecules or toxin molecules by conventional methods. ("Guide to Protein 
Purification" Murray P. Deutscher (ed) Methods in Enzymology Vol. 182 (1990) Academic 
Press, Inc. San Diego). Examples of radioisotopes include, but are not limited to, tritium and 
carbon- 14. Examples of colorimetric molecules include, but are not limited to, fluorescent 
molecules such as fluorescamine, or rhodamine or other colorimetric molecules. Examples of 
toxins include, but are not limited, to ricin. 

4.10.13 DRUG SCREENING 

This invention is particularly useful for screening chemical compounds by using the 
novel polypeptides or binding fragments thereof in any of a variety of drug screening techniques. 
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The polypeptides or fragments employed in such a test may either be free in solution, affixed to a 

solid support, borne on a cell surface or located intracellularly. One method of drug screening 

utilizes eukaryotic or prokaryotic host cells which are stably transformed with recombinant 

nucleic acids expressing the polypeptide or a fragment thereof. Drugs are screened against such 

5 transformed cells in competitive binding assays. Such cells, either in viable or fixed form, can 

be used for standard binding assays. One may measure, for example, the formation of 

complexes between polypeptides of the invention or fragments and the agent being tested or 

examine the diminution in complex formation between the novel polypeptides and an 

appropriate cell line, which are well known in the art. 

1 0 Sources for test compounds that may be screened for ability to bind to or modulate (i.e. , 

increase or decrease) the activity of polypeptides of the invention include (1) inorganic and 
organic chemical libraries, (2) natural product libraries, and (3) combinatorial libraries 
comprised of either random or mimetic peptides, oligonucleotides or organic molecules. 
Chemical libraries may be readily synthesized or purchased from a number of 

1 5 commercial sources, and may include structural analogs of known compounds or compounds 
that are identified as "hits" or "leads" via natural product screening. 

The sources of natural product libraries are microorganisms (including bacteria and 
fungi), animals, plants or other vegetation, or marine organisms, and libraries of mixtures for 
screening may be created by: (1) fermentation and extraction of broths from soil, plant or marine 

20 microorganisms or (2) extraction of the organisms themselves. Natural product libraries include 
polyketides, non-ribosomal peptides, and (non-naturally occurring) variants thereof For a 
review, see Science 252:63-68 (1998). 

Combinatorial libraries are composed of large numbers of peptides, oligonucleotides or 
organic compounds and can be readily prepared by traditional automated synthesis methods, 

25 PCR, cloning or proprietary synthetic methods. Of particular interest are peptide and 

oligonucleotide combinatorial libraries. Still other libraries of interest include peptide, protein, 
peptidomimetic, multiparallel synthetic collection, recombinatorial, and polypeptide libraries. 
For a review of combinatorial chemistry and libraries created therefrom, see Myers, Curr. Opin. 
Biotechnoi 8:701-707 (1997). For reviews and examples of peptidomimetic libraries, see 

30 Al-Obeidi et al., Mol Biotechnoi 9(3):205-23 (1998); Hruby et al., Curr Opin Chem Biol, 

14-19 (1997); Dorner et al., Bioorg Med Chem, 4(5):709-15 (1996) (alkylated dipeptides). 
Identification of modulators through use of the various libraries described herein permits 
modification of the candidate "hit" (or "lead 71 ) to optimize the capacity of the "hit" to bind a 
polypeptide of the invention. The molecules identified in the binding assay are then tested for 

35 antagonist or agonist activity in in vivo tissue culture or animal models that are well known in the 
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art. In brief, the molecules are titrated into a plurality of cell cultures or animals and then tested 
for either cell/animal death or prolonged survival of the animal/cells. 

The binding molecules thus identified may be complexed with toxins, e.g., ricin or 
cholera, or with other compounds that are toxic to cells such as radioisotopes. The toxin-binding 
5 molecule complex is then targeted to a tumor or other cell by the specificity of the binding 
molecule for a polypeptide of the invention. Alternatively, the binding molecules may be 
complexed with imaging agents for targeting and imaging purposes. 

4.10.14 ASSAY FOR RECEPTOR ACTIVITY 

10 The invention also provides methods to detect specific binding of a polypeptide e.g. a 

ligand or a receptor. The art provides numerous assays particularly useful for identifying 
previously unknown binding partners for receptor polypeptides of the invention. For example, 
expression cloning using mammalian or bacterial cells, or dihybrid screening assays can be used 
to identify polynucleotides encoding binding partners. As another example, affinity 
1 5 chromatography with the appropriate immobilized polypeptide of the invention can be used to 
isolate polypeptides that recognize and bind polypeptides of the invention. There are a number 
of different libraries used for the identification of compounds, and in particular small molecules, 
that modulate (i.e., increase or decrease) biological activity of a polypeptide of the invention. 
Ligands for receptor polypeptides of the invention can also be identified by adding exogenous 
20 ligands, or cocktails of ligands to two cells populations that are genetically identical except for 
the expression of the receptor of the invention: one cell population expresses the receptor of the 
invention whereas the other does not. The responses of the two cell populations to the addition 
of ligands(s) are then compared. Alternatively, an expression library can be co-expressed with 
the polypeptide of the invention in cells and assayed for an autocrine response to identify 
25 potential ligand(s). As still another example, BIAcore assays, gel overlay assays, or other 

methods known in the art can be used to identify binding partner polypeptides, including, (1) 
organic and inorganic chemical libraries, (2) natural product libraries, and (3) combinatorial 
libraries comprised of random peptides, oligonucleotides or organic molecules. 

The role of downstream intracellular signaling molecules in the signaling cascade of the 
30 polypeptide of the invention can be determined. For example, a chimeric protein in which the 
cytoplasmic domain of the polypeptide of the invention is fused to the extracellular portion of a 
protein, whose ligand has been identified, is produced in a host cell. The cell is then incubated 
with the ligand specific for the extracellular portion of the chimeric protein, thereby activating 
the chimeric receptor. Known downstream proteins involved in intracellular signaling can then 
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be assayed for expected modifications /.<?. phosphorylation. Other methods known to those in 

the art can also be used to identify signaling molecules involved in receptor activity. 

4.10.15 ANTI-INFLAMMATORY ACTIVITY 

5 Compositions of the present invention may also exhibit anti-inflammatory activity. The 

anti-inflammatory activity may be achieved by providing a stimulus to cells involved in the 
inflammatory response, by inhibiting or promoting cell-cell interactions (such as, for example, 
cell adhesion), by inhibiting or promoting chemotaxis of cells involved in the inflammatory 
process, inhibiting or promoting cell extravasation, or by stimulating or suppressing production 

10 of other factors which more directly inhibit or promote an inflammatory response. Compositions 
with such activities can be used to treat inflammatory conditions including chronic or acute 
conditions), including without limitation intimation associated with infection (such as septic 
shock, sepsis or systemic inflammatory response syndrome (SIRS)), ischemia-reperfusion injury, 
endotoxin lethality, arthritis, complement-mediated hyperacute rejection, nephritis, cytokine or 

1 5 chemokine-induced lung injury, inflammatory bowel disease, Crohn's disease or resulting from 
over production of cytokines such as TNF or IL-1 . Compositions of the invention may also be 
useful to treat anaphylaxis and hypersensitivity to an antigenic substance or material. 
Compositions of this invention may be utilized to prevent or treat conditions such as, but not 
limited to, sepsis, acute pancreatitis, endotoxin shock, cytokine induced shock, rheumatoid 

20 arthritis, chronic inflammatory arthritis, pancreatic cell damage from diabetes mellitus type 1 , 
graft versus host disease, inflammatory bowel disease, inflamation associated with pulmonary 
disease, other autoimmune disease or inflammatory disease, an antiproliferative agent such as for 
acute or chronic mylegenous leukemia or in the prevention of premature labor secondary to 
intrauterine infections. 

25 

4.10.16 LEUKEMIAS 

Leukemias and related disorders may be treated or prevented by administration of a 
therapeutic that promotes or inhibits function of the polynucleotides and/or polypeptides of the 
invention. Such leukemias and related disorders include but are not limited to acute leukemia, 
30 acute lymphocytic leukemia, acute myelocytic leukemia, myeloblastic, promyelocyte, 
myelomonocytic, monocytic, erythroleukemia. chronic leukemia, chronic myelocytic 
(granulocytic) leukemia and chronic lymphocytic leukemia (for a review of such disorders, see 
Fishman et aL 1985, Medicine, 2d Ed., J.B. Lippincott Co., Philadelphia). 

35 4.10.17 NERVOUS SYSTEM DISORDERS 
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Nervous system disorders, involving cell types which can be tested for efficacy of 
intervention with compounds that modulate the activity of the polynucleotides and/or 
polypeptides of the invention, and which can be treated upon thus observing an indication of 
therapeutic utility, include but are not limited to nervous system injuries, and diseases or 
disorders which result in either a disconnection of axons, a diminution or degeneration of 
neurons, or demyelination. Nervous system lesions which may be treated in a patient (including 
human and non-human mammalian patients) according to the invention include but are not 
limited to the following lesions of either the central (including spinal cord, brain) or peripheral 
nervous systems: 

(i) traumatic lesions, including lesions caused by physical injury or associated with 
surgery, for example, lesions which sever a portion of the nervous system, or compression 
injuries; 

(ii) ischemic lesions, in which a lack of oxygen in a portion of the nervous system 
results in neuronal injury or death, including cerebral infarction or ischemia, or spinal cord 
infarction or ischemia; 

(iii) infectious lesions, in which a portion of the nervous system is destroyed or 
injured as a result of infection, for example, by an abscess or associated with infection by human 
immunodeficiency virus, herpes zoster, or herpes simplex virus or with Lyme disease, 
tuberculosis, syphilis; 

(iv) degenerative lesions, in which a portion of the nervous system is destroyed or 
injured as a result of a degenerative process including but not limited to degeneration associated 
with Parkinson's disease, Alzheimer's disease, Huntington's chorea, or amyotrophic lateral 
sclerosis; 

(v) lesions associated with nutritional diseases or disorders, in which a portion of the 
nervous system is destroyed or injured by a nutritional disorder or disorder of metabolism 
including but not limited to, vitamin B12 deficiency, folic acid deficiency, Wernicke disease, 
tobacco-alcohol amblyopia, Marchiafava-Bignami disease (primary degeneration of the corpus 
callosum), and alcoholic cerebellar degeneration; 

(vi) neurological lesions associated with systemic diseases including but not limited to 
diabetes (diabetic neuropathy, Bell's palsy), systemic lupus erythematosus, carcinoma, or 
sarcoidosis; 

(vii) lesions caused by toxic substances including alcohol, lead, or particular 
neurotoxins; and 

(viii) demyelinated lesions in which a portion of the nervous system is destroyed or 
injured bv a demyelinating disease including but not limited to multiple sclerosis, human 
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immunodeficiency virus-associated myelopathy, transverse myelopathy or various etiologies, 

progressive multifocal leukoencephalopathy, and central pontine myelinolysis. 

Therapeutics which are useful according to the invention for treatment of a nervous 

system disorder may be selected by testing for biological activity in promoting the survival or 

5 differentiation of neurons. For example, and not by way of limitation, therapeutics which elicit 

any of the following effects may be useful according to the invention: 

(i) increased survival time of neurons in culture; 

(ii) increased sprouting of neurons in culture or in vivo; 

(iii) increased production of a neuron-associated molecule in culture or in vivo, e.g., 
10 choline acetyltransferase or acetylcholinesterase with respect to motor neurons; or 

(iv) decreased symptoms of neuron dysfunction in vivo. 

Such effects may be measured by any method known in the art. In preferred, 
non-limiting embodiments, increased survival of neurons may be measured by the method set 
forth in Arakawa et al. (1990, J. Neurosci. 10:3507-3515); increased sprouting of neurons may 

1 5 be detected by methods set forth in Pestronk et al. ( 1 980, Exp. Neurol. 70:65-82) or Brown et al. 
(1981, Ann. Rev. Neurosci. 4:17-42); increased production of neuron-associated molecules may 
be measured by bioassay, enzymatic assay, antibody binding, Northern blot assay, etc., 
depending on the molecule to be measured; and motor neuron dysfunction may be measured by 
assessing the physical manifestation of motor neuron disorder, e.g., weakness, motor neuron 

20 conduction velocity, or functional disability. 

In specific embodiments, motor neuron disorders that may be treated according to the 
invention include but are not limited to disorders such as infarction, infection, exposure to^toxin, 
trauma, surgical damage, degenerative disease or malignancy that may affect motor neurons as 
well as other components of the nervous system, as well as disorders that selectively affect 

25 neurons such as amyotrophic lateral sclerosis, and including but not limited to progressive spinal 
muscular atrophy, progressive bulbar palsy, primary lateral sclerosis, infantile and juvenile 
muscular atrophy, progressive bulbar paralysis of childhood (Fazio-Londe syndrome), 
poliomyelitis and the post polio syndrome, and Hereditary Motorsensory Neuropathy 
(Charcot-Marie-Tooth Disease). 

30 

4.10.18 OTHER ACTIVITIES 

A polypeptide of the invention may also exhibit one or more of the following additional 
activities or effects: inhibiting the growth, infection or function of, or killing, infectious agents, 
including, without limitation, bacteria, viruses, fungi and other parasites; effecting (suppressing 
35 or enhancing) bodily characteristics, including, without limitation, height, weight, hair color, eye 
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color, skin, fat to lean ratio or other tissue pigmentation, or organ or body part size or shape 
(such as, for example, breast augmentation or diminution, change in bone form or shape); 
effecting biorhythms or circadian cycles or rhythms; effecting the fertility of male or female 
subjects; effecting the metabolism, catabolism, anabolism, processing, utilization, storage or 

5 elimination of dietary fat, lipid, protein, carbohydrate, vitamins, minerals, co-factors or other 
nutritional factors or component(s); effecting behavioral characteristics, including, without 
limitation, appetite, libido, stress, cognition (including cognitive disorders), depression 
(including depressive disorders) and violent behaviors; providing analgesic effects or other pain 
reducing effects; promoting differentiation and growth of embryonic stem cells in lineages other 
1 0 than hematopoietic lineages; hormonal or endocrine activity; in the case of enzymes, correcting 
deficiencies of the enzyme and treating deficiency-related diseases; treatment of 
hyperproliferative disorders (such as, for example, psoriasis); immunoglobulin-like activity (such 
as, for example, the ability to bind antigens or complement); and the ability to act as an antigen 
in a vaccine composition to raise an immune response against such protein or another material or 

1 5 entity which is cross-reactive with such protein. 

4.10.19 IDENTIFICATION OF POLYMORPHISMS 

The demonstration of polymorphisms makes possible the identification of such 
polymorphisms in human subjects and the pharmacogenetic use of this information for diagnosis 

20 and treatment. Such polymorphisms may be associated with, e.g. , differential predisposition or 
susceptibility to various disease states (such as disorders involving inflammation or immune 
response) or a differential response to drug administration, and this genetic information can be 
used to tailor preventive or therapeutic treatment appropriately. For example, the existence of a 
polymorphism associated with a predisposition to inflammation or autoimmune disease makes 

25 possible the diagnosis of this condition in humans by identifying the presence of the 
polymorphism. 

Polymorphisms can be identified in a variety of ways known in the art which all 
generally involve obtaining a sample from a patient, analyzing DNA from the sample, optionally 
involving isolation or amplification of the DNA, and identifying the presence of the 

30 polymorphism in the DNA. For example, PCR may be used to amplify an appropriate fragment 
of genomic DNA which may then be sequenced. Alternatively, the DNA may be subjected to 
allele-specific oligonucleotide hybridization (in which appropriate oligonucleotides are 
hybridized to the DNA under conditions permitting detection of a single base mismatch) or to a 
single nucleotide extension assay (in which an oligonucleotide that hybridizes immediately 

3 5 adjacent to the position of the polymorphism is extended with one or more labeled nucleotides). 
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In addition, traditional restriction fragment length polymorphism analysis (using restriction 
enzymes that provide differential digestion of the genomic DNA depending on the presence or 
absence of the polymorphism) may be performed. Arrays with nucleotide sequences of the 
present invention can be used to detect polymorphisms. The array can comprise modified 
5 nucleotide sequences of the present invention in order to detect the nucleotide sequences of the 
present invention. In the alternative, any one of the nucleotide sequences of the present 
invention can be placed on the array to detect changes from those sequences. 

Alternatively a polymorphism resulting in a change in the amino acid sequence could 
also be detected by detecting a corresponding change in amino acid sequence of the protein, e.g., 
10 by an antibody specific to the variant sequence. 



The immunosuppressive effects of the compositions of the invention against rheumatoid 
arthritis are determined in an experimental animal model system. The experimental model 

1 5 system is adjuvant induced arthritis in rats, and the protocol is described by J. Holoshitz, et at., 
1983, Science, 219:56, or by B. Waksman et al., 1963, Int. Arch. Allergy Appl. Immunol., 
23:129. Induction of the disease can be caused by a single injection, generally intradermal ly, of a 
suspension of killed Mycobacterium tuberculosis in complete Freund's adjuvant (CFA). The 
route of injection can vary, but rats may be injected at the base of the tail with an adjuvant 

20 mixture. The polypeptide is administered in phosphate buffered solution (PBS) at a dose of 
about 1-5 mg/kg. The control consists of administering PBS only. 

The procedure for testing the effects of the test compound would consist of intradermal ly 
injecting killed Mycobacterium tuberculosis in CFA followed by immediately administering the 
test compound and subsequent treatment every other day until day 24. At 14, 15, 18, 20, 22, and 

25 24 days after injection of Mycobacterium CFA, an overall arthritis score may be obtained as 
described by J. Holoskitz above. An analysis of the data would reveal that the test compound 
would have a dramatic affect on the swelling of the joints as measured by a decrease of the 
arthritis score. 



The compositions (including polypeptide fragments, analogs, variants and antibodies or 
other binding partners or modulators including antisense polynucleotides) of the invention have 
numerous applications in a variety of therapeutic methods. Examples of therapeutic applications 
include, but are not limited to, those exemplified herein. 



4.10.20 



ARTHRITIS AND INFLAMMATION 



30 



4.11 THERAPEUTIC METHODS 



35 
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4.11.1 EXAMPLE 

One embodiment of the invention is the administration of an effective amount of the 
polypeptides or other composition of the invention to individuals affected by a disease or 
disorder that can be modulated by regulating the peptides of the invention. While the mode of 

5 administration is not particularly important, parenteral administration is preferred. An 
exemplary mode of administration is to deliver an intravenous bolus. The dosage of the 
polypeptides or other composition of the invention will normally be determined by the 
prescribing physician. It is to be expected that the dosage will vary according to the age, weight, 
condition and response of the individual patient. Typically, the amount of polypeptide 

10 administered per dose will be in the range of about O.Olug/kg to 100 mg/kg of body weight, with 
the preferred dose being about 0. lug/kg to 10 mg/kg of patient body weight. For parenteral 
administration, polypeptides of the invention will be formulated in an injectable form combined 
with a pharmaceutical^ acceptable parenteral vehicle. Such vehicles are well known in the art 
and examples include water, saline, Ringer's solution, dextrose solution, and solutions consisting 

1 5 of small amounts of the human serum albumin. The vehicle may contain minor amounts of 

additives that maintain the isotonicity and stability of the polypeptide or other active ingredient. 
The preparation of such solutions is within the skill of the art. 

4.12 PHARMACEUTICAL FORMULATIONS AND ROUTES OF 
20 ADMINISTRATION 

A protein or other composition of the present invention (from whatever source derived, 
including without limitation from recombinant and non-recombinant sources and including 
antibodies and other binding partners of the polypeptides of the invention) may be administered 
to a patient in need, by itself, or in pharmaceutical compositions where it is mixed with suitable 
25 carriers or excipient(s) at doses to treat or ameliorate a variety of disorders. Such a composition 
may optionally contain (in addition to protein or other active ingredient and a carrier) diluents, 
fillers, salts, buffers, stabilizers, solubilizers, and other materials well known in the art. The term 
"pharmaceutically acceptable" means a non-toxic material that does not interfere with the 
effectiveness of the biological activity of the active ingredient(s). The characteristics of the 
30 carrier will depend on the route of administration. The pharmaceutical composition of the 
invention may also contain cytokines, lymphokines, or other hematopoietic factors such as 
M-CSF, GM-CSF, TNF, 1L-1, IL-2, IL-3, IL-4, IL-5, IL-6, IL-7, IL-8, IL-9, IL-10, 1L-1 1, IL-12, 
IL-13. IL-14, IL-1 5, 1 FN. TNF0. TNF1. TNF2, G-CSF, Meg-CSF, thrombopoietin, stem cell 
factor, and erythropoietin. In further compositions, proteins of the invention may be combined 
35 with other agents beneficial to the treatment of the disease or disorder in question. These agents 
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include various growth factors such as epidermal growth factor (EGF), platelet-derived growth 

factor (PDGF), transforming growth factors (TGF-a and TGF-P), insulin-like growth factor 

(IGF), as well as cytokines described herein. 

The pharmaceutical composition may further contain other agents which either enhance 

5 the activity of the protein or other active ingredient or complement its activity or use in 

treatment. Such additional factors and/or agents may be included in the pharmaceutical 

composition to produce a synergistic effect with protein or other active ingredient of the 

invention, or to minimize side effects. Conversely, protein or other active ingredient of the 

present invention may be included in formulations of the particular clotting factor, cytokine, 

10 lymphokine, other hematopoietic factor, thrombolytic or anti-thrombotic factor, or anti- 
inflammatory agent to minimize side effects of the clotting factor, cytokine, lymphokine, other 
hematopoietic factor, thrombolytic or anti-thrombotic factor, or anti-inflammatory agent (such as 
IL-IRa, IL-1 Hyl, IL-1 Hy2, anti-TNF, corticosteroids, immunosuppressive agents). A protein 
of the present invention may be active in multimers (e.g., heterodimers or homodimers) or 

1 5 complexes with itself or other proteins. As a result, pharmaceutical compositions of the 
invention may comprise a protein of the invention in such multimeric or complexed form. 

As an alternative to being included in a pharmaceutical composition of the invention 
including a first protein, a second protein or a therapeutic agent may be concurrently 
administered with the first protein (e.g., at the same time, or at differing times provided that 

20 therapeutic concentrations of the combination of agents is achieved at the treatment site). 

Techniques for formulation and administration of the compounds of the instant application may 
be found in "Remington's Pharmaceutical Sciences," Mack Publishing Co., Easton, PA, latest 
edition. A therapeutically effective dose further refers to that amount of the compound sufficient 
to result in amelioration of symptoms, e.g., treatment, healing, prevention or amelioration of the 

25 relevant medical condition, or an increase in rate of treatment, healing, prevention or 

amelioration of such conditions. When applied to an individual active ingredient, administered 
alone, a therapeutically effective dose refers to that ingredient alone. When applied to a 
combination, a therapeutically effective dose refers to combined amounts of the active 
ingredients that result in the therapeutic effect, whether administered in combination, serially or 

30 simultaneously. 

In practicing the method of treatment or use of the present invention, a therapeutically 
effective amount of protein or other active ingredient of the present invention is administered to 
a mammal having a condition to be treated. Protein or other active ingredient of the present 
invention may be administered in accordance with the method of the invention either alone or in 

35 combination with other therapies such as treatments employing cytokines, lymphokines or other 
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hematopoietic factors. When co- administered with one or more cytokines, lymphokmes or other 
hematopoietic factors, protein or other active ingredient of the present invention may be 
administered either simultaneously with the cytokine(s), lymphokine(s), other hematopoietic 
factor(s), thrombolytic or anti-thrombotic factors, or sequentially. If administered sequentially, 
5 the attending physician will decide on the appropriate sequence of administering protein or other 
active ingredient of the present invention in combination with cytokine(s), lymphokine(s), other 
hematopoietic factor(s), thrombolytic or anti-thrombotic factors. 

4.12.1 ROUTES OF ADMINISTRATION 

1 0 Suitable routes of administration may, for example, include oral, rectal, transmucosal, or 

intestinal administration; parenteral delivery, including intramuscular, subcutaneous, 
intramedullary injections, as well as intrathecal, direct intraventricular, intravenous, 
intraperitoneal, intranasal, or intraocular injections. Administration of protein or other active 
ingredient of the present invention used in the pharmaceutical composition or to practice the 
1 5 method of the present invention can be carried out in a variety of conventional ways, such as oral 
ingestion, inhalation, topical application or cutaneous, subcutaneous, intraperitoneal, parenteral 
or intravenous injection. Intravenous administration to the patient is preferred. 

Alternately, one may administer the compound in a local rather than systemic manner, for 
example, via injection of the compound directly into a arthrit.c joints or in f.brotic tissue, often 
20 in a depot or sustained release formulation. In order to prevent the scarring process frequently 
occumng as complication of glaucoma surgery, the compounds may be administered topically, 
for example, as eye drops. Furthermore, one may administer the drug in a targeted drug delivery 
system, for example, in a liposome coated with a specific antibody, targeting, for example, 
arthritic or f.brotic tissue. The liposomes will be targeted to and taken up selectively by the 
25 afflicted tissue. 

The polypeptides of the invention are administered by any route that delivers an effective 
dosage to the desired site of action. The determination of a suitable route of administration and 
an effective dosage for a particular indication is within the level of skill in the art. Preferably for 
wound treatment, one administers the therapeutic compound directly to the site. Suitable dosage 
30 ranges for the polypeptides of the invention can be extrapolated from these dosages or from 

similar studies in appropriate animal models. Dosages can then be adjusted as necessary by the 
clinician to provide maximal therapeutic benefit. 

4.12.2 COMPOSITIONS/FORMULATIONS 
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Pharmaceutical compositions for use in accordance with the present invention thus may 
be formulated in a conventional manner using one or more physiologically acceptable carriers 
comprising excipients and auxiliaries which facilitate processing of the active compounds into 
preparations which can be used pharmaceutical^. These pharmaceutical compositions may be 
manufactured in a manner that is itself known, e.g., by means of conventional mixing, 
dissolving, granulating, dragee-making, levigating, emulsifying, encapsulating, entrapping or 
lyophilizing processes. Proper formulation is dependent upon the route of administration 
chosen. When a therapeutically effective amount of protein or other active ingredient of the 
present invention is administered orally, protein or other active ingredient of the present 
invention will be in the form of a tablet, capsule, powder, solution or elixir. When administered 
in tablet form, the pharmaceutical composition of the invention may additionally contain a solid 
carrier such as a gelatin or an adjuvant. The tablet, capsule, and powder contain from about 5 to 
95% protein or other active ingredient of the present invention, and preferably from about 25 to 
90% protein or other active ingredient of the present invention. When administered in liquid 
form, a liquid carrier such as water, petroleum, oils of animal or plant origin such as peanut oil, 
mineral oil, soybean oil, or sesame oil, or synthetic oils may be added. The liquid form of the 
pharmaceutical composition may further contain physiological saline solution, dextrose or other 
saccharide solution, or glycols such as ethylene glycol, propylene glycol or polyethylene glycol. 
When administered in liquid form, the pharmaceutical composition contains from about 0.5 to 
90% by weight of protein or other active ingredient of the present invention, and preferably from 
about 1 to 50% protein or other active ingredient of the present invention. 

When a therapeutically effective amount of protein or other active ingredient of the 
present invention is administered by intravenous, cutaneous or subcutaneous injection, protein or 
other active ingredient of the present invention will be in the form of a pyrogen-free, parenterally 
acceptable aqueous solution. The preparation of such parenterally acceptable protein or other 
active ingredient solutions, having due regard to pH, isotonicity, stability, and the like, is within 
the skill in the art. A preferred pharmaceutical composition for intravenous, cutaneous, or 
subcutaneous injection should contain, in addition to protein or other active ingredient of the 
present invention, an isotonic vehicle such as Sodium Chloride Injection, Ringer's Injection, 
Dextrose Injection, Dextrose and Sodium Chloride Injection, Lactated Ringer's Injection, or 
other vehicle as known in the art. The pharmaceutical composition of the present invention may 
also contain stabilizers, preservatives, buffers, antioxidants, or other additives known to those of 
skill in the art. For injection, the agents of the invention may be formulated in aqueous 
solutions, preferably in physiologically compatible buffers such as Hanks's solution. Ringers 
solution, or physiological saline buffer. For transmucosal administration, penetrants appropriate 
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to the barrier to be permeated are used in the formulation. Such penetrants are generally known 

in the art. 

For oral administration, the compounds can be formulated readily by combining the 
active compounds with pharmaceutical^ acceptable carriers well known in the art. Such carriers 
5 enable the compounds of the invention to be formulated as tablets, pills, dragees, capsules, 
liquids, gels, syrups, slurries, suspensions and the like, for oral ingestion by a patient to be 
treated. Pharmaceutical preparations for oral use can be obtained from a solid excipient, 
optionally grinding a resulting mixture, and processing the mixture of granules, after adding 
suitable auxiliaries, if desired, to obtain tablets or dragee cores. Suitable excipients are, in 
10 particular, fillers such as sugars, including lactose, sucrose, mannitol, or sorbitol; cellulose 

preparations such as, for example, maize starch, wheat starch, rice starch, potato starch, gelatin, 
gum tragacanth, methyl cellulose, hydroxypropylmethyl-cellulose, sodium 
carboxymethylcellulose, and/or polyvinylpyrrolidone (PVP). If desired, disintegrating agents 
may be added, such as the cross-linked polyvinyl pyrrolidone, agar, or alginic acid or a salt 
15 thereof such as sodium alginate. Dragee cores are provided with suitable coatings. For this 
purpose, concentrated sugar solutions may be used, which may optionally contain gum arabic, 
talc, polyvinyl pyrrolidone, carbopol gel, polyethylene glycol, and/or titanium dioxide, lacquer 
solutions, and suitable organic solvents or solvent mixtures. Dyestuffs or pigments may be 
added to the tablets or dragee coatings for identification or to characterize different combinations 
20 of active compound doses. 

Pharmaceutical preparations which can be used orally include push-fit capsules made of 
gelatin, as well as soft, sealed capsules made of gelatin and a plasticizer, such as glycerol or 
sorbitol. The push-fit capsules can contain the active ingredients in admixture with filler such as 
lactose, binders such as starches, and/or lubricants such as talc or magnesium stearate and, 
25 optionally, stabilizers. In soft capsules, the active compounds may be dissolved or suspended in 
suitable liquids, such as fatty oils, liquid paraffin, or liquid polyethylene glycols. In addition, 
stabilizers may be added. All formulations for oral administration should be in dosages suitable 
for such administration. For buccal administration, the compositions may take the form of 
tablets or lozenges formulated in conventional manner. 
30 For administration by inhalation, the compounds for use according to the present 

invention are conveniently delivered in the form of an aerosol spray presentation from 
pressurized packs or a nebuliser, with the use of a suitable propellant, e.g., 
dichlorodifluoromethane, trichlorofluoromethane, dichlorotetrafluoroethane, carbon dioxide or 
other suitable gas. In the case of a pressurized aerosol the dosage unit may be determined by 
35 providing a valve lo deliver a metered amount. Capsules and cartridges of, e.g., gelatin for use 



67 



WO 01/075067 PCT/US01/08631 
in an inhaler or insufflator may be formulated containing a powder mix of the compound and a 

suitable powder base such as lactose or starch. The compounds may be formulated for parenteral 

administration by injection, e.g., by bolus injection or continuous infusion. Formulations for 

injection may be presented in unit dosage form, e.g., in ampules or in multi-dose containers, with 

5 an added preservative. The compositions may take such forms as suspensions, solutions or 

emulsions in oily or aqueous vehicles, and may contain formulatory agents such as suspending, 

stabilizing and/or dispersing agents. 

Pharmaceutical formulations for parenteral administration include aqueous solutions of 

the active compounds in water-soluble form. Additionally, suspensions of the active compounds 

10 may be prepared as appropriate oily injection suspensions. Suitable lipophilic solvents or 

vehicles include fatty oils such as sesame oil, or synthetic fatty acid esters, such as ethyl oleate or 
triglycerides, or liposomes. Aqueous injection suspensions may contain substances which 
increase the viscosity of the suspension, such as sodium carboxymethyl cellulose, sorbitol, or 
dextran. Optionally, the suspension may also contain suitable stabilizers or agents which 

15 increase the solubility of the compounds to allow for the preparation of highly concentrated 
solutions. Alternatively, the active ingredient may be in powder form for constitution with a 
suitable vehicle, e.g., sterile pyrogen-free water, before use. 

The compounds may also be formulated in rectal compositions such as suppositories or 
retention enemas, e.g., containing conventional suppository bases such as cocoa butter or other 

20 glycerides. In addition to the formulations described previously, the compounds may also be 
formulated as a depot preparation. Such long acting formulations may be administered by 
implantation (for example subcutaneously or intramuscularly) or by intramuscular injection. 
Thus, for example, the compounds may be formulated with suitable polymeric or hydrophobic 
materials (for example as an emulsion in an acceptable oil) or ion exchange resins, or as 

25 sparingly soluble derivatives, for example, as a sparingly soluble salt. 

A pharmaceutical carrier for the hydrophobic compounds of the invention is a co-solvent 
system comprising benzyl alcohol, a nonpolar surfactant, a water-miscible organic polymer, and 
an aqueous phase. The co-solvent system may be the VPD co-solvent system. VPD is a solution 
of 3% w/v benzyl alcohol, 8% w/v of the nonpolar surfactant polysorbate 80, and 65% w/v 

30 polyethylene glycol 300, made up to volume in absolute ethanol. The VPD co-solvent system 
(VPD:5W) consists of VPD diluted 1:1 with a 5% dextrose in water solution. This co-solvent 
system dissolves hydrophobic compounds well, and itself produces low toxicity upon systemic 
administration. Naturally, the proportions of a co-solvent system may be varied considerably 
without destroying its solubility and toxicity characteristics. Furthermore, the identity of the 

35 co-solvent components may be varied: for example, other low-toxicity nonpolar surfactants may 
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be used instead of polysorbate 80; the fraction size of polyethylene glycol may be varied; other 
biocompatible polymers may replace polyethylene glycol, e.g. polyvinyl pyrrolidone; and other 
sugars or polysaccharides may substitute for dextrose. Alternatively, other delivery systems for 
hydrophobic pharmaceutical compounds may be employed. Liposomes and emulsions are well 
known examples of delivery vehicles or carriers for hydrophobic drugs. Certain organic solvents 
such as dimethylsulfoxide also may be employed, although usually at the cost of greater toxicity. 
Additionally, the compounds may be delivered using a sustained-release system, such as 
semipermeable matrices of solid hydrophobic polymers containing the therapeutic agent. 
Various types of sustained-release materials have been established and are well known by those 
skilled in the art. Sustained-release capsules may, depending on their chemical nature, release the 
compounds for a few weeks up to over 100 days. Depending on the chemical nature and the 
biological stability of the therapeutic reagent, additional strategies for protein or other active 
ingredient stabilization may be employed. 

The pharmaceutical compositions also may comprise suitable solid or gel phase carriers 
or excipients. Examples of such carriers or excipients include but are not limited to calcium 
carbonate, calcium phosphate, various sugars, starches, cellulose derivatives, gelatin, and 
polymers such as polyethylene glycols. Many of the active ingredients of the invention may be 
provided as salts with pharmaceutically compatible counter ions. Such pharmaceutical ly 
acceptable base addition salts are those salts which retain the biological effectiveness and 
properties of the free acids and which are obtained by reaction with inorganic or organic bases 
such as sodium hydroxide, magnesium hydroxide, ammonia, trialkylamine, dialkylamine, 
monoalkylamine, dibasic amino acids, sodium acetate, potassium benzoate, triethanol amine and 
the like. 

The pharmaceutical composition of the invention may be in the form of a complex of the 
protein(s) or other active ingredient(s) of present invention along with protein or peptide 
antigens. The protein and/or peptide antigen will deliver a stimulatory signal to both B and T 
lymphocytes. B-lymphocytes will respond to antigen through their surface immunoglobulin 
receptor. T lymphocytes will respond to antigen through the T cell receptor (TCR) following 
presentation of the antigen by MHC proteins. MHC and structurally related proteins including 
those encoded by class I and class II MHC genes on host cells will serve to present the peptide 
antigen(s) to T lymphocytes. The antigen components could also be supplied as purified 
MHC-peptide complexes alone or with co-stimulatory molecules that can directly signal T cells. 
Alternatively antibodies able to bind surface immunoglobulin and other molecules on B cells as 
well as antibodies able to bind the TCR and other molecules on T cells can be combined with the 
pharmaceutical composition of the invention. 
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The pharmaceutical composition of the invention may be in the form of a liposome in 
which protein of the present invention is combined, in addition to other pharmaceutical^ 
acceptable carriers, with amphipathic agents such as lipids which exist in aggregated form as 
micelles, insoluble monolayers, liquid crystals, or lamellar layers in aqueous solution. Suitable 
lipids for liposomal formulation include, without limitation, monoglycerides, diglycerides, 
sulfatides, lysolecithins, phospholipids, saponin, bile acids, and the like. Preparation of such 
liposomal formulations is within the level of skill in the art, as disclosed, for example, in U.S. 
Patent Nos. 4,235,871; 4,501,728; 4,837,028; and 4,737,323, all of which are incorporated 
herein by reference. 

The amount of protein or other active ingredient of the present invention in the 
pharmaceutical composition of the present invention will depend upon the nature and severity of 
the condition being treated, and on the nature of prior treatments which the patient has 
undergone. Ultimately, the attending physician will decide the amount of protein or other active 
ingredient of the present invention with which to treat each individual patient. Initially, the 
attending physician will administer low doses of protein or other active ingredient of the present 
invention and observe the patient's response. Larger doses of protein or other active ingredient 
of the present invention may be administered until the optimal therapeutic effect is obtained for 
the patient, and at that point the dosage is not increased further. It is contemplated that the 
various pharmaceutical compositions used to practice the method of the present invention should 
contain about 0.01 ug to about 100 mg (preferably about 0.1 ug to about 10 mg, more preferably 
about 0. 1 ug to about 1 mg) of protein or other active ingredient of the present invention per kg 
body weight. For compositions of the present invention which are useful for bone, cartilage, 
tendon or ligament regeneration, the therapeutic method includes administering the composition 
topically, systematically, or locally as an implant or device. When administered, the therapeutic 
composition for use in this invention is, of course, in a pyrogen-free, physiologically acceptable 
form. Further, the composition may desirably be encapsulated or injected in a viscous form for 
delivery to the site of bone, cartilage or tissue damage. Topical administration may be suitable 
for wound healing and tissue repair. Therapeutically useful agents other than a protein or other 
active ingredient of the invention which may also optionally be included in the composition as 
described above, may alternatively or additionally, be administered simultaneously or 
sequentially with the composition in the methods of the invention. Preferably for bone and/or 
cartilage formation, the composition would include a matrix capable of delivering the 
protein-containing or other active ingredient-containing composition to the site of bone and/or 
cartilage damage, providing a structure for the developing bone and cartilage and optimally 
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capable of being resorbed into the body. Such matrices may be formed of materials presently in 

use for other implanted medical applications. 

The choice of matrix material is based on biocompatibility, biodegradability, mechanical 

properties, cosmetic appearance and interface properties. The particular application of the 

5 compositions will define the appropriate formulation. Potential matrices for the compositions 

may be biodegradable and chemically defined calcium sulfate, tricalcium phosphate, 

hydroxyapatite, polylactic acid, polyglycolic acid and polyanhydrides. Other potential materials 

are biodegradable and biologically well-defined, such as bone or dermal collagen. Further 

matrices are comprised of pure proteins or extracellular matrix components. Other potential 

10 matrices are nonbiodegradable and chemically defined, such as sintered hydroxyapatite, bioglass, 
aluminates, or other ceramics. Matrices may be comprised of combinations of any of the above- 
mentioned types of material, such as polylactic acid and hydroxyapatite or collagen and 
tricalcium phosphate. The bioceramics may be altered in composition, such as in 
calcium-aluminate-phosphate and processing to alter pore size, particle size, particle shape, and 

15 biodegradability. Presently preferred is a 50:50 (mole weight) copolymer of lactic acid and 

glycolic acid in the form of porous particles having diameters ranging from 1 50 to 800 microns. 
In some applications, it will be useful to utilize a sequestering agent, such as carboxymethyl 
cellulose or autologous blood clot, to prevent the protein compositions from disassociating from 
the matrix. 

20 A preferred family of sequestering agents is cellulosic materials such as alkylcelluloses 

(including hydroxyalkylcelluloses), including methylcellulose, ethylcellulose, 
hydroxyethylcellulose, hydroxypropylcellulose, hydroxypropyl-methylcellulose, and 
carboxymethylcellulose, the most preferred being cationic salts of carboxymethylcellulose 
(CMC). Other preferred sequestering agents include hyaluronic acid, sodium alginate, 

25 poly(ethylene glycol), polyoxyethylene oxide, carboxyvinyl polymer and polyvinyl alcohol). 
The amount of sequestering agent useful herein is 0.5-20 wt %, preferably 1-10 wt % based on 
total formulation weight, which represents the amount necessary to prevent desorption of the 
protein from the polymer matrix and to provide appropriate handling of the composition, yet not 
so much that the progenitor cells are prevented from infiltrating the matrix, thereby providing the 

30 protein the opportunity to assist the osteogenic activity of the progenitor cells. In further 

compositions, proteins or other active ingredients of the invention may be combined with other 
agents beneficial to the treatment of the bone and/or cartilage defect, wound, or tissue in 
question. These agents include various growth factors such as epidermal growth factor (EGF), 
platelet derived growth factor (PDGF), transforming growth factors (TGF-a and TGF-p), and 

35 insulin-like growth factor (IGF). 



71 



\ 

It 

WO 01/075067 PCT/USO 1/08631 

* The therapeutic compositions are also presently valuable for veterinary applications. 

Particularly domestic animals and thoroughbred horses, in addition to humans, are desired 

patients for such treatment with proteins or other active ingredients of the present invention. The 

dosage regimen of a protein-containing pharmaceutical composition to be used in tissue 

5 regeneration will be determined by the attending physician considering various factors which 

modify the action of the proteins, e.g., amount of tissue weight desired to be formed, the site of 

damage, the condition of the damaged tissue, the size of a wound, type of damaged tissue (e.g., 

bone), the patient's age, sex, and diet, the severity of any infection, time of administration and 

other clinical factors. The dosage may vary with the type of matrix used in the reconstitution 

10 and with inclusion of other proteins in the pharmaceutical composition. For example, the 

addition of other known growth factors, such as IGF I (insulin like growth factor I), to the final 

composition, may also effect the dosage. Progress can be monitored by periodic assessment of 

tissue/bone growth and/or repair, for example, X-rays, histomorphometric determinations and 

tetracycline labeling. 

1 5 Polynucleotides of the present invention can also be used for gene therapy. Such 

polynucleotides can be introduced either in vivo or ex vivo into cells for expression in a 
mammalian subject. Polynucleotides of the invention may also be administered by other known 
methods for introduction of nucleic acid into a cell or organism (including, without limitation, in 
the form of viral vectors or naked DNA). Cells may also be cultured ex vivo in the presence of 

20 proteins of the present invention in order to proliferate or to produce a desired effect on or 
activity in such cells. Treated cells can then be introduced in vivo for therapeutic purposes. 

4.12.3 EFFECTIVE DOSAGE 

Pharmaceutical compositions suitable for use in the present invention include 
25 compositions wherein the active ingredients are contained in an effective amount to achieve its 
intended purpose. More specifically, a therapeutically effective amount means an amount 
effective to prevent development of or to alleviate the existing symptoms of the subject being 
treated. Determination of the effective amount is well within the capability of those skilled in 
the art, especially in light of the detailed disclosure provided herein. For any compound used in 
30 the method of the invention, the therapeutically effective dose can be estimated initially from 

appropriate in vitro assays. For example, a dose can be formulated in animal models to achieve a 
circulating concentration range that can be used to more accurately determine useful doses in 
humans. For example, a dose can be formulated in animal models to achieve a circulating 
concentration range that includes the IC50 as determined in cell culture (i.e., the concentration of 
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the test compound which achieves a half-maximal inhibition of the protein s biological activity). 
Such information can be used to more accurately determine useful doses in humans. 

A therapeutically effective dose refers to that amount of the compound that results in 
amelioration of symptoms or a prolongation of survival in a patient. Toxicity and therapeutic 
efficacy of such compounds can be determined by standard pharmaceutical procedures in cell 
cultures or experimental animals, e.g., for determin.ng the LD50 (the dose lethal to 50% of the 
population) and the ED 50 (the dose therapeutically effective in 50% of the population). The dose 
ratio between toxic and therapeutic effects is the therapeutic index and it can be expressed as the 
ratio between LD50 and ED 50 - Compounds which exhibit high therapeutic indices are preferred. 
The data obtained from these cell culture assays and animal studies can be used in formulating a 
range of dosage for use in human. The dosage of such compounds lies preferably within a range 
of circulating concentrations that include the ED50 with little or no toxicity. The dosage may 
vary within this range depending upon the dosage form employed and the route of administration 
utilized. The exact formulation, route of administration and dosage can be chosen by the 
1 5 individual physician in view of the patient's condition. See, e.g. , Fingl et al., 1 975, in "The 

Pharmacological Basis of Therapeutics", Ch. 1 p.l - Dosage amount and interval may be adjusted 
individually to provide plasma levels of the active moiety which are sufficient to maintain the 
desired effects, or minimal effective concentration (MEC). The MEC will vary for each 
compound but can be estimated from in vitro data. Dosages necessary to achieve the MEC will 
20 depend on individual characteristics and route of administration. However, HPLC assays or 
bioassays can be used to determine plasma concentrations. 

Dosage intervals can also be determined using MEC value. Compounds should be 
administered using a regimen that maintains plasma levels above the MEC for 10-90% of the 
time, preferably between 30-90% and most preferably between 50-90%. In cases of local 
25 administration or selective uptake, the effective local concentration of the drug may not be 

related to plasma concentration. 

An exemplary dosage regimen for polypeptides or other compositions of the invention 
will be in the range of about 0.01 ug/kg to 100 mg/kg of body weight daily, with the preferred 
dose being about 0.1 ug/kg to 25 mg/kg of patient body weight daily, varying in adults and 
children. Dosing may be once daily, or equivalent doses may be delivered at longer or shorter 
intervals. 

The amount of composition administered will, of course, be dependent on the subject 
being treated, on the subject's age and weight, the severity of the affliction, the manner of 
administration and the judgment of the prescribing physician. 
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4.12.4 PACKAGING 

The compositions may, if desired, be presented in a pack or dispenser device which may 
contain one or more unit dosage forms containing the active ingredient. The pack may, for 
example, comprise metal or plastic foil, such as a blister pack. The pack or dispenser device may 
5 be accompanied by instructions for administration. Compositions comprising a compound of the 
invention formulated in a compatible pharmaceutical carrier may also be prepared, placed in an 
appropriate container, and labeled for treatment of an indicated condition. 

4.13 ANTIBODIES 

1 0 Also included in the invention are antibodies to proteins, or fragments of proteins of the 

invention. The term "antibody" as used herein refers to immunoglobulin molecules and 
immunologically active portions of immunoglobulin (Ig) molecules, i.e., molecules that contain 
an antigen-binding site that specifically binds (immunoreacts with) an antigen. Such antibodies 
include, but are not limited to, polyclonal, monoclonal, chimeric, single chain, F a b, F a b' and F (ab)2 

1 5 fragments, and an F a b expression library. In general, an antibody molecule obtained from 

humans relates to any of the classes IgG, IgM, IgA, IgE and IgD, which differ from one another 
by the nature of the heavy chain present in the molecule. Certain classes have subclasses as well, 
such as IgG i, IgG?, and others. Furthermore, in humans, the light chain may be a kappa chain or 
a lambda chain. Reference herein to antibodies includes a reference to all such classes, 

20 subclasses and types of human antibody species. 

An isolated related protein of the invention may be intended to serve as an antigen, or a 
portion or fragment thereof, and additionally can be used as an immunogen to generate ;■ 
antibodies that immunospecifically bind the antigen, using standard techniques for polyclonal 
and monoclonal antibody preparation. The full-length protein can be used or, alternatively, the 

25 invention provides antigenic peptide fragments of the antigen for use as immunogens. An 

antigenic peptide fragment comprises at least 6 amino acid residues of the amino acid sequence 
of the full length protein, (for example the amino acid sequence shown in SEQ ID NO: 30369), 
and encompasses an epitope thereof such that an antibody raised against the peptide forms a 
specific immune complex with the full length protein or with any fragment that contains the 

30 epitope. Preferably, the antigenic peptide comprises at least 10 amino acid residues, or at least 
1 5 amino acid residues, or at least 20 amino acid residues, or at least 30 amino acid residues. 
Preferred epitopes encompassed by the antigenic peptide are regions of the protein that are 
located on its surface; commonly these are hydrophilic regions. 

In certain embodiments of the invention, at least one epitope encompassed by the 

35 antigenic peptide is a region on the surface of the protein of the invention that is located on the 
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surface of the protein, e.g., a hydrophilic region. A hydrophobicity analysis of the human related 
protein sequence will indicate which regions of a related protein are particularly hydrophilic and, 
therefore, are likely to encode surface residues useful for targeting antibody production. As a 
means for targeting antibody production, hydropathy plots showing regions of hydrophilicity and 
5 hydrophobicity may be generated by any method well known in the art, including, for example, 
the Kyte Doolittle or the Hopp Woods methods, either with or without Fourier transformation. 
See, e.g., Hopp and Woods, 1981 , Proc. Nat. Acad. Sci. USA 78: 3824-3828; Kyte and Doolittle 
1982, J. Mol. Biol. 157: 105-142, each of which is incorporated herein by reference in its 
entirety. Antibodies that are specific for one or more domains within an antigenic protein, or 
1 0 derivatives, fragments, analogs or homologs thereof, are also provided herein. 

A protein of the invention, or a derivative, fragment, analog, homolog or ortholog 
thereof, may be utilized as an immunogen in the generation of antibodies that 
immunospecifically bind these protein components. 

Various procedures known within the art may be used for the production of polyclonal or 
1 5 monoclonal antibodies directed against a protein of the invention, or against derivatives, 

fragments, analogs homologs or orthologs thereof (see, for example, Antibodies: A Laboratory 
Manual, Harlow E, and Lane D, 1988, Cold Spring Harbor Laboratory Press, Cold Spring 
Harbor, NY, incorporated herein by reference). Some of these antibodies are discussed below. 

20 5.13.1 Polyclonal Antibodies 

For the production of polyclonal antibodies, various suitable host animals (e.g., rabbit, 
goat, mouse or other mammal) may be immunized by one or more injections with the native 
protein, a synthetic variant thereof, or a derivative of the foregoing. An appropriate 
immunogenic preparation can contain, for example, the naturally occurring immunogenic 

25 protein, a chemically synthesized polypeptide representing the immunogenic protein, or a 

recombinantly expressed immunogenic protein. Furthermore, the protein may be conjugated to 
a second protein known to be immunogenic in the mammal being immunized. Examples of such 
immunogenic proteins include but are not limited to keyhole limpet hemocyanin, serum albumin, 
bovine thyroglobulin, and soybean trypsin inhibitor. The preparation can further include an 

30 adjuvant. Various adjuvants used to increase the immunological response include, but are not 

limited to, Freund's (complete and incomplete), mineral gels (e.g. , aluminum hydroxide), surface 
active substances (e.g., lysolecithin, pluronic polyols, polyanions, peptides, oil emulsions, 
dinitrophenol, etc.), adjuvants usable in humans such as Bacille Calmette-Guerin and 
Corynebacterium parvum, or similar immunostimulatory agents. Additional examples of 
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adjuvants which can be employed include MPL-TDM adjuvant (monophosphoryl Lipid A, 

synthetic trehalose dicorynomycolate). 

The polyclonal antibody molecules directed against the immunogenic protein can be 

isolated from the mammal (e.g., from the blood) and further purified by well known techniques, 

5 such as affinity chromatography using protein A or protein G, which provide primarily the IgG 

fraction of immune serum. Subsequently, or alternatively, the specific antigen which is the 

target of the immunoglobulin sought, or an epitope thereof, may be immobilized on a column to 

purify the immune specific antibody by immunoaffinity chromatography. Purification of 

immunoglobulins is discussed, for example, by D. Wilkinson (The Scientist, published by The 

10 Scientist, Inc., Philadelphia PA, Vol. 14, No. 8 (April 17, 2000), pp. 25-28). 

5.13.2 Monoclonal Antibodies 

The term "monoclonal antibody" (MAb) or "monoclonal antibody composition", as used 
herein, refers to a population of antibody molecules that contain only one molecular species of 

15 antibody molecule consisting of a unique light chain gene product and a unique heavy chain 

gene product. In particular, the complementarity determining regions (CDRs) of the monoclonal 
antibody are identical in all the molecules of the population. MAbs thus contain an antigen- 
binding site capable of immunoreacting with a particular epitope of the antigen characterized by 
a unique binding affinity for it. 

20 Monoclonal antibodies can be prepared using hybridoma methods, such as those 

described by Kohler and Milstein, Nature , 256 :495 (1975). In a hybridoma method, a mouse, 
hamster, or other appropriate host animal, is typically immunized with an immunizing agent to 
elicit lymphocytes that produce or are capable of producing antibodies that will specifically bind 
to the immunizing agent. Alternatively, the lymphocytes can be immunized in vitro. 

25 The immunizing agent will typically include the protein antigen, a fragment thereof or a 

fusion protein thereof Generally, either peripheral blood lymphocytes are used if cells of human 
origin are desired, or spleen cells or lymph node ceils are used if non-human mammalian sources 
are desired. The lymphocytes are then fused with an immortalized cell line using a suitable 
fusing agent, such as polyethylene glycol, to form a hybridoma cell (Goding, Monoclonal 

30 Antibodies: Principles and Practice , Academic Press, (1986) pp. 59-103). Immortalized cell 

lines are usually transformed mammalian cells, particularly myeloma cells of rodent, bovine and 
human origin. Usually, rat or mouse myeloma cell lines are employed. The hybridoma cells can 
be cultured in a suitable culture medium that preferably contains one or more substances that 
inhibit the growth or survival of the unfused. immortalized cells. For example, if the parental 

35 cells lack the enzyme hypoxanthine guanine phosphoribosyl transferase (HGPRT or HPRT), the 
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culture medium for the hybridomas typically will include hypoxanthine, aminoptenn, and 
thymidine ("HAT medium"), which substances prevent the growth of HGPRT-deficient cells. 

Preferred immortalized cell lines are those that fuse efficiently, support stable high level 
expression of antibody by the selected antibody-producing cells, and are sensitive to a medium 
such as HAT medium. More preferred immortalized cell lines are murine myeloma lines, which 
can be obtained, for instance, from the Salk Institute Cell Distribution Center, San Diego, 
California and the American Type Culture Collection, Manassas, Virginia. Human myeloma and 
mouse-human heteromyeloma cell lines also have been described for the production of human 
monoclonal antibodies (Kozbor, J. Immunol. , 133:3001 (1984); Brodeur et al., Monoclonal 
Antibody Production Technioues and Applications , Marcel Dekker, Inc., New York, (1987) pp. 
51-63). 

The culture medium in which the hybridoma cells are cultured can then be assayed for 
the presence of monoclonal antibodies directed against the antigen. Preferably, the binding 
specificity of monoclonal antibodies produced by the hybridoma cells is determined by 
immunoprecipitation or by an in vitro binding assay, such as radioimmunoassay (R1A) or 
enzyme-linked immunoabsorbent assay (ELISA). Such techniques and assays are known in the 
art. The binding affinity of the monoclonal antibody can, for example, be determined by the 
Scatchard analysis of Munson and Pollard, Anal. Biochem., 107:220 (1980). Preferably, 
antibodies having a high degree of specificity and a high binding affinity for the target antigen 
are isolated. 

After the desired hybridoma cells are identified, the clones can be subcloned by limiting 
dilution procedures and grown by standard methods. Suitable culture media for this purpose 
include, for example, Dulbecco's Modified Eagle's Medium and RPMI-1640 medium. 
Alternatively, the hybridoma cells can be grown in vivo as ascites in a mammal. 

The monoclonal antibodies secreted by the subclones can be isolated or purified from the 
culture medium or ascites fluid by conventional immunoglobulin purification procedures such 
as, for example, protein A-Sepharose, hydroxylapatite chromatography, gel electrophoresis, 
dialysis, or affinity chromatography. 

The monoclonal antibodies can also be made by recombinant DNA methods, such as 
those described in U.S. Patent No. 4,816,567. DNA encoding the monoclonal antibodies of the 
invention can be readily isolated and sequenced using conventional procedures (e.g., by using 
oligonucleotide probes that are capable of binding specifically to genes encoding the heavy and 
light chains of murine antibodies). The hybridoma cells of the invention serve as a preferred 
source of such DNA. Once isolated, the DNA can be placed into expression vectors, which are 
then transfected into host cells such as simian COS cells, Chinese hamster ovary (CHO) cells, or 
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myeloma cells that do not otherwise produce immunoglobulin protein, to obtain the synthesis of 
monoclonal antibodies in the recombinant host cells. The DNA also can be modified, for 
example, by substituting the coding sequence for human heavy and light chain constant domains 
in place of the homologous murine sequences (U.S. Patent No. 4,816,567; Morrison, Nature 368, 
812-13 (1994)) or by covalently joining to the immunoglobulin coding sequence all or part of the 
coding sequence for a non-immunoglobulin polypeptide. Such a non-immunoglobulin 
polypeptide can be substituted for the constant domains of an antibody of the invention, or can 
be substituted for the variable domains of one antigen-combining site of an antibody of the 
invention to create a chimeric bivalent antibody. 



5.13.2 Humanized Antibodies 

The antibodies directed against the protein antigens of the invention can further comprise 
humanized antibodies or human antibodies. These antibodies are suitable for administration to 
humans without engendering an immune response by the human against the administered 

1 5 immunoglobulin. Humanized forms of antibodies are chimeric immunoglobulins, 

immunoglobulin chains or fragments thereof (such as Fv, Fab, Fab', F(ab') 2 or other antigen- 
binding subsequences of antibodies) that are principally comprised of the sequence of a human 
immunoglobulin, and contain minimal sequence derived from a non-human immunoglobulin. 
Humanization can be performed following the method of Winter and co-workers (Jones et al., 

20 Nature , 321:522-525 (1 986); Riechmann et al., Nature , 332:323-327 (1 988); Verhoeyen et al., 
Science , 239:1534-1536 (1988)), by substituting rodent CDRs or CDR sequences for the 
corresponding sequences of a human antibody. (See also U.S. Patent No. 5,225,539.) In some 
instances, Fv framework residues of the human immunoglobulin are replaced by corresponding 
non-human residues. Humanized antibodies can also comprise residues which are found neither 

25 in the recipient antibody nor in the imported CDR or framework sequences. In general, the 
humanized antibody will comprise substantially all of at least one, and typically two, variable 
domains, in which all or substantially all of the CDR regions correspond to those of a non-human 
immunoglobulin and all or substantially all of the framework regions are those of a human 
immunoglobulin consensus sequence. The humanized antibody optimally also will comprise at 

30 least a portion of an immunoglobulin constant region (Fc), typically that of a human 

immunoglobulin (Jones et al., 1986; Riechmann ct al., 1988; and Presta, Curr Op. Struct. Biol., 
2:593-596 (1992)). 



5.13.3 Human Antibodies 
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Fully human antibodies relate to antibody molecules in which essentially the entire 

sequences of both the light chain and the heavy chain, including the CDRs, arise from human 

genes. Such antibodies are termed "human antibodies", or "fully human antibodies" herein. 

Human monoclonal antibodies can be prepared by the trioma technique; the human B-cell 

5 hybridoma technique (see Kozbor, et al., 1983 Immunol Today 4: 72) and the EBV hybridoma 

technique to produce human monoclonal antibodies (see Cole, et al., 1985 In: MONOCLONAL 

Antibodies and Cancer Therapy, Alan R. Liss, Inc., pp. 77-96). Human monoclonal 

antibodies may be utilized in the practice of the present invention and may be produced by using 

human hybridomas (see Cote, et al., 1983. Proc Natl Acad Sci USA 80: 2026-2030) or by 

10 transforming human B-cells with Epstein Barr Virus in vitro (see Cole, et al., 1985 In: 

Monoclonal Antibodies and Cancer Therapy, Alan R. Liss, Inc., pp. 77-96). 

In addition, human antibodies can also be produced using additional techniques, 

including phage display libraries (Hoogenboom and Winter, J. Mol. Biol. , 227:381 (1991); 

Marks et al., J. Mol. Biol. . 222:581 (1991)). Similarly, human antibodies can be made by 

1 5 introducing human immunoglobulin loci into transgenic animals, e.g. , mice in which the 

endogenous immunoglobulin genes have been partially or completely inactivated. Upon 

challenge, human antibody production is observed, which closely resembles that seen in humans 

in all respects, including gene rearrangement, assembly, and antibody repertoire. This approach 

is described, for example, in U.S. Patent Nos. 5,545,807; 5,545,806; 5,569,825; 5,625,126; 

20 5,633,425; 5,661,016, and in Marks et al. ( Bio/Technologv 10, 779-783 (1992)); Lonberg et al. 

(Nature 368 856-859 ( 1 994)); Morrison ( Nature 368 , 812-13 (1 994)); Fishwild et al,( Nature 

Biotechnology 14, 845-51 (1996)); Neuberger ( Nature Biotechnology 14, 826 (1996)); and 

Lonberg and Huszar ( Intern. Rev. Immunol. 13 65-93 (1995)). 

Human antibodies may additionally be produced using transgenic nonhuman animals 

25 which are modified so as to produce fully human antibodies rather than the animal's endogenous 

antibodies in response to challenge by an antigen. (See PCT publication WO94/02602). The 

endogenous genes encoding the heavy and light immunoglobulin chains in the nonhuman host 

have been incapacitated, and active loci encoding human heavy and light chain immunoglobulins 

are inserted into the host's genome. The human genes are incorporated, for example, using yeast 

30 artificial chromosomes containing the requisite human DNA segments. An animal which 

provides all the desired modifications is then obtained as progeny by crossbreeding intermediate 

transgenic animals containing fewer than the full complement of the modifications. The 

preferred embodiment of such a nonhuman animal is a mouse, and is termed the Xenomouse™ 

as disclosed in PCT publications WO 96/33735 and WO 96/34096. This animal produces B 

35 cells which secrete fully human immunoglobulins. The antibodies can be obtained directly from 
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the animal after immunization with an immunogen of interest, as, for example, a preparation of a 

polyclonal antibody, or alternatively from immortalized B cells derived from the animal, such as 

hybridomas producing monoclonal antibodies. Additionally, the genes encoding the 

immunoglobulins with human variable regions can be recovered and expressed to obtain the 

5 antibodies directly, or can be further modified to obtain analogs of antibodies such as, for 

example, single chain Fv molecules. 

An example of a method of producing a nonhuman host, exemplified as a mouse, lacking 

expression of an endogenous immunoglobulin heavy chain is disclosed in U.S. Patent No. 

5 939 598 j t can be obtained by a method including deleting the J segment genes from at least 

10 one endogenous heavy chain locus in an embryonic stem cell to prevent rearrangement of the 

locus and to prevent formation of a transcript of a rearranged immunoglobulin heavy chain locus, 
the deletion being effected by a targeting vector containing a gene encoding a selectable marker; 
and producing from the embryonic stem cell a transgenic mouse whose somatic and germ cells 
contain the gene encoding the selectable marker. 

1 5 A method for producing an antibody of interest, such as a human antibody, is disclosed in 

U.S. Patent No. 5,916,771 . It includes introducing an expression vector that contains a 
nucleotide sequence encoding a heavy chain into one mammalian host cell in culture, introducing 
an expression vector containing a nucleotide sequence encoding a light chain into another 
mammalian host cell, and flising the two cells to form a hybrid cell. The hybrid cell expresses an 

20 antibody containing the heavy chain and the light chain. 

In a further improvement on this procedure, a method for identifying a clinically relevant 
epitope on an immunogen, and a correlative method for selecting an antibody that binds 
immunospecifically to the relevant epitope with high affinity, are disclosed in PCT publication 
WO 99/53049. 

25 

5.13*4 F ab Fragments and Single Chain Antibodies 

According to the invention, techniques can be adapted for the production of single-chain 
antibodies specific to an antigenic protein of the invention (see e.g., U.S. Patent No. 4,946,778). 
In addition, methods can be adapted for the construction of F ab expression libraries (see e.g., 
30 Huse, et al., 1989 Science 246: 1275-1281) to allow rapid and effective identification of 

monoclonal F ah fragments with the desired specificity for a protein or derivatives, fragments, 
analogs or homologs thereof Antibody fragments that contain the idiotypes to a protein antigen 
may be produced by techniques known in the art including, but not limited to: (i) an F (ab )? 
fragment produced by pepsin digestion of an antibody molecule; (ii) an F a b fragment generated 
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by reducing the disulfide bridges of an F m2 fragment; (iii) an F ab fragment generated by the 
treatment of the antibody molecule with papain and a reducing agent and (iv) F v fragments. 

5.13.5 Bispecific Antibodies 

Bispecific antibodies are monoclonal, preferably human or humanized, antibodies that 
have binding specificities for at least two different antigens. In the present case, one of the 
binding specificities is for an antigenic protein of the invention. The second binding target is any 
other antigen, and advantageously is a cell-surface protein or receptor or receptor subunit. 

Methods for making bispecific antibodies are known in the art. Traditionally, the 
recombinant production of bispecific antibodies is based on the co-expression of two 
immunoglobulin heavy-chain/light-chain pairs, where the two heavy chains have different 
specificities (Milstein and Cuello, Nature . 305:537-539 (1983)). Because of the random 
assortment of immunoglobulin heavy and light chains, these hybridomas (quadromas) produce a 
potential mixture often different antibody molecules, of which only one has the correct 
bispecific structure. The purification of the correct molecule is usually accomplished by affinity 
chromatography steps. Similar procedures are disclosed in WO 93/08829, published 13 May 
1993, and in Traunecker et al., 1991 EMBOJ., 10:3655-3659. 

Antibody variable domains with the desired binding specificities (antibody-antigen 
combining sites) can be fused to immunoglobulin constant domain sequences. The fusion 
preferably is with an immunoglobulin heavy-chain constant domain, comprising at least part of 
the hinge, CH2, and CH3 regions. It is preferred to have the first heavy-chain constant region 
(CHI) containing the site necessary for light-chain binding present in at least one of the fusions. 
DNAs encoding the immunoglobulin heavy-chain fusions and, if desired, the immunoglobulin 
light chain, are inserted into separate expression vectors, and are co-transfected into a suitable 
host organism. For further details of generating bispecific antibodies see, for example, Suresh et 
al., Methods in Enzvmology , 121:210 (1986). 

According to another approach described in WO 96/27011, the interface between a pair 
of antibody molecules can be engineered to maximize the percentage of heterodimers which are 
recovered from recombinant cell culture. The preferred interface comprises at least a part of the 
CH3 region of an antibody constant domain. In this method, one or more small amino acid side 
chains from the interface of the first antibody molecule are replaced with larger side chains (e.g. 
tyrosine or tryptophan). Compensatory "cavities" of identical or similar size to the large side 
chain(s) are created on the interface of the second antibody molecule by replacing large amino 
acid side chains with smaller ones {e.g. alanine or threonine). This provides a mechanism for 
increasing the yield of the heterodimer over other unwanted end-products such as homodimers. 
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Bispecific antibodies can be prepared as full length antibodies or antibody fragments (e.g. 
F(ab') 2 bispecific antibodies). Techniques for generating bispecific antibodies from antibody 
fragments have been described in the literature. For example, bispecific antibodies can be 
prepared using chemical linkage. Brennan et al., Science 229:81 (1985) describe a procedure 
wherein intact antibodies are proteolytically cleaved to generate F(ab') 2 fragments. These 
fragments are reduced in the presence of the dithiol complexing agent sodium arsenite to 
stabilize vicinal dithiols and prevent intermolecular disulfide formation. The Fab' fragments 
generated are then converted to thionitrobenzoate (TNB) derivatives. One of the Fab'-TNB 
derivatives is then reconverted to the Fab'-thiol by reduction with mercaptoethylamine and is 
mixed with an equimotar amount of the other Fab'-TNB derivative to form the bispecific 
antibody. The bispecific antibodies produced can be used as agents for the selective 
immobilization of enzymes. 

Additionally, Fab' fragments can be directly recovered from E. coli and chemically 
coupled to form bispecific antibodies. Shalaby et al., J. Exp. Med. 175:217-225 (1992) describe 
the production of a fully humanized bispecific antibody F(ab') 2 molecule. Each Fab' fragment 
was separately secreted from E. coli and subjected to directed chemical coupling in vitro to form 
the bispecific antibody. The bispecific antibody thus formed was able to bind to cells 
overexpressing the ErbB2 receptor and normal human T cells, as well as trigger the lytic activity 
of human cytotoxic lymphocytes against human breast tumor targets. 

Various techniques for making and isolating bispecific antibody fragments directly from 
recombinant cell culture have also been described. For example, bispecific antibodies have been 
produced using leucine zippers. Kostelny et al., J. Immunol. 1 48(5): 1 547- 1 553 ( 1 992). The 
leucine zipper peptides from the Fos and Jun proteins were linked to the Fab' portions of two 
different antibodies by gene fusion. The antibody homodimers were reduced at the hinge region 
to form monomers and then re-oxidized to form the antibody heterodimers. This method can 
also be utilized for the production of antibody homodimers. The "diabody" technology 
described by Hollingeret al., Pror Natl Acad. Sci. USA 90:6444-6448 (1993) has prov.ded an 
alternative mechanism for making bispecific antibody fragments. The fragments comprise a 
heavy-chain variable domain (V,,) connected to a light-chain variable domain (V,.) by a linker 
which is too short to allow pairing between the two domains on the same chain. Accordingly, 
the V H and V L domains of one fragment are forced to pair with the complementary V L and V H 
domains of another fragment, thereby forming two antigen-binding sites. Another strategy for 
making bispecific antibody fragments by the use of single-chain Fv (sFv) dimers has also been 
reported. See Oruber et al.. J. Immunol. 152:5368 (1994). 
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Antibodies with more than two valencies are contemplated. For example, trispecific 

antibodies can be prepared. Tutt et aL, J. Immunol. 147:60 (1991). 

Exemplary bispecific antibodies can bind to two different epitopes, at least one of which 

originates in the protein antigen of the invention. Alternatively, an anti-anti genie arm of an 

5 immunoglobulin molecule can be combined with an arm which binds to a triggering molecule on 

a leukocyte such as a T-cell receptor molecule (e.g. CD2, CD3, CD28, or B7), or Fc receptors for 

IgG (FcyR), such as FcyRl (CD64), FcyRII (CD32) and FcyRJII (CD16) so as to focus cellular 

defense mechanisms to the cell expressing the particular antigen. Bispecific antibodies can also 

be used to direct cytotoxic agents to cells which express a particular antigen. These antibodies 

10 possess an antigen-binding arm and an arm which binds a cytotoxic agent or a radionuclide 

chelator, such as EOTUBE, DPTA, DOT A, or TETA. Another bispecific antibody of interest 

binds the protein antigen described herein and further binds tissue factor (TF). 

5.13.6 Heteroconjugate Antibodies 

1 5 Heteroconjugate antibodies are also within the scope of the present invention. 

Heteroconjugate antibodies are composed of two covalently joined antibodies. Such antibodies 
have, for example, been proposed to target immune system cells to unwanted cells (U.S. Patent 
No. 4,676,980), and for treatment of HIV infection (WO 91/00360; WO 92/200373; EP 03089). 
It is contemplated that the antibodies can be prepared in vitro using known methods in synthetic 

20 protein chemistry, including those involving crosslinking agents. For example, immunotoxins 
can be constructed using a disulfide exchange reaction or by forming a thioether bond. 
Examples of suitable reagents for this purpose include iminothiolate and methyl-4- 
mercaptobutyrimidate and those disclosed, for example, in U.S. Patent No. 4,676,980. 

25 5.13.7 Effector Function Engineering 

It can be desirable to modify the antibody of the invention with respect to effector 
function, so as to enhance, e.g. , the effectiveness of the antibody in treating cancer. For 
example, cysteine residue(s) can be introduced into the Fc region, thereby allowing interchain 
disulfide bond formation in this region. The homodimeric antibody thus generated can have 
30 improved internalization capability and/or increased complement-mediated cell killing and 
antibody-dependent cellular cytotoxicity (ADCC). See Caron et al. ? J. Exp Med. ? 1 76: 1191- 
1 195 (1992) and Shopes, J. Immunol., 148: 2918-2922 (1992). Homodimeric antibodies with 
enhanced anti-tumor activity can also be prepared using heterobifunctional cross-linkers as 
described in Wolff et al. Cancer Research, 53: 2560-2565 (1993). Alternatively, an antibody can 
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be engineered that has dual Fc regions and can thereby have enhanced complement lysis and 

ADCC capabilities. See Stevenson et al., Anti-Cancer Drug Design, 3: 219-230 (1989). 

5.13.8 Immunoconjugatcs 

5 The invention also pertains to immunoconjugates comprising an antibody conjugated to a 

cytotoxic agent such as a chemotherapeutic agent, toxin (e.g., an enzymatically active toxin of 
bacterial, fungal, plant, or animal origin, or fragments thereof), or a radioactive isotope (i.e., a 
radioconjugate). 

Chemotherapeutic agents useful in the generation of such immunoconjugates have been 

10 described above. Enzymatically active toxins and fragments thereof that can be used include 
diphtheria A chain, nonbinding active fragments of diphtheria toxin, exotoxin A chain (from 
Pseudomonas aeruginosa), ricin A chain, abrin A chain, modeccin A chain, alpha-sarcin, 
Aleurites fordii proteins, dianthin proteins, Phytolaca americana proteins (PAPI, PAPII, and 
PAP-S), momordica charantia inhibitor, curcin, crotin, sapaonaria officinalis inhibitor, gelonin, 

1 5 mitogellin, restrictocin, phenomycin, enomycin, and the tricothecenes. A variety of 

radionuclides are available for the production of radioconjugated antibodies. Examples include 
2,2 Bi, 13, I, ,31 ln, 90 Y, and '^Re- 
Conjugates of the antibody and cytotoxic agent are made using a variety of bifunctional 
protein-coupling agents such as N-succinimidyl-3-(2-pyridyldithiol) propionate (SPDP), 

20 iminothiolane (IT), bifunctional derivatives of imidoesters (such as dimethyl adipimidate HCL), 
active esters (such as disuccinimidyl suberate), aldehydes (such as glutareldehyde), bis-azido 
compounds (such as bis (p-azidobenzoyl) hexanediamine), bis-diazonium derivatives (such as 
bis-(p-diazoniumbenzoyl)-ethylenediamine), diisocyanates (such as tolyene 2,6-diisocyanate), 
and bis-active fluorine compounds (such as l,5-difluoro-2,4-dinitrobenzene). For example, a 

25 ricin immunotoxin can be prepared as described in Vitetta et al., Science, 238: 1098 (1987). 

Carbon- 14-Iabeled l-isothiocyanatobenzyl-3-methyldiethylene triamincpentaacetic acid (MX- 
DTPA) is an exemplary chelating agent for conjugation of radionucleotide to the antibody. See 
W094/1 1026. 

In another embodiment, the antibody can be conjugated to a "receptor" (such 
30 streptavidin) for utilization in tumor pretargeting wherein the antibody-receptor conjugate is 
administered to the patient, followed by removal of unbound conjugate from the circulation 
using a clearing agent and then administration of a "ligand" (e.g., avidin) that is in turn 
conjugated to a cytotoxic agent. 

35 4.14 COMPUTER READABLE SEQUENCES 
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In one application of this embodiment, a nucleotide sequence of the present invention can 

be recorded on computer readable media. As used herein, "computer readable media" refers to 

any medium which can be read and accessed directly by a computer. Such media include, but 

are not limited to: magnetic storage media, such as floppy discs, hard disc storage medium, and 

5 magnetic tape; optical storage media such as CD-ROM; electrical storage media such as RAM 

and ROM; and hybrids of these categories such as magnetic/optical storage media. A skilled 

artisan can readily appreciate how any of the presently known computer readable mediums can 

be used to create a manufacture comprising computer readable medium having recorded thereon 

a nucleotide sequence of the present invention. As used herein, "recorded" refers to a process for 

10 storing information on computer readable medium. A skilled artisan can readily adopt any of the 

presently known methods for recording information on computer readable medium to generate 

manufactures comprising the nucleotide sequence information of the present invention. 

A variety of data storage structures are available to a skilled artisan for creating a 

computer readable medium having recorded thereon a nucleotide sequence of the present 

1 5 invention. The choice of the data storage structure will generally be based on the means chosen 

to access the stored information. In addition, a variety of data processor programs and formats 

can be used to store the nucleotide sequence information of the present invention on computer 

readable medium. The sequence information can be represented in a word processing text file, 

formatted in commercially-available software such as WordPerfect and Microsoft Word, or 

20 represented in the form of an ASCII file, stored in a database application, such as DB2, Sybase, 

Oracle, or the like. A skilled artisan can readily adapt any number of data processor structuring 

formats {e.g. text file or database) in order to obtain computer readable medium having recorded 

thereon the nucleotide sequence information of the present invention. 

By providing any of the nucleotide sequences SEQ ID NO: 1-30368 or a representative 

25 fragment thereof; or a nucleotide sequence at least 95% identical to any of the nucleotide 

sequences of SEQ ID NO: 1-30368 in computer readable form, a skilled artisan can routinely 

access the sequence information for a variety of purposes. Computer software is publicly 

available which allows a skilled artisan to access sequence information provided in a computer 

readable medium. The examples which follow demonstrate how software which implements the 

30 BLAST (Altschul et al., J. Mol. Biol. 215:403-410 (1990)) and BLAZE (Brutlag et al., Comp. 

Chem. 17:203-207 (1993)) search algorithms on a Sybase system is used to identify open reading 

frames (ORFs) within a nucleic acid sequence. Such ORFs may be protein encoding fragments 

and may be useful in producing commercially important proteins such as enzymes used in 

fermentation reactions and in the production of commercially useful metabolites. 
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As used herein, "a computer-based system" refers to the hardware means, software 

means, and data storage means used to analyze the nucleotide sequence information of the 

present invention. The minimum hardware means of the computer-based systems of the present 

invention comprises a central processing unit (CPU), input means, output means, and data 

5 storage means. A skilled artisan can readily appreciate that any one of the currently available 

computer-based systems are suitable for use in the present invention. As stated above, the 

computer-based systems of the present invention comprise a data storage means having stored 

therein a nucleotide sequence of the present invention and the necessary hardware means and 

software means for supporting and implementing a search means. As used herein, "data storage 

10 means" refers to memory which can store nucleotide sequence information of the present 

invention, or a memory access means which can access manufactures having recorded thereon 
the nucleotide sequence information of the present invention. 

As used herein, "search means" refers to one or more programs which are implemented 
on the computer-based system to compare a target sequence or target structural motif with the 

1 5 sequence information stored within the data storage means. Search means are used to identify 
fragments or regions of a known sequence which match a particular target sequence or target 
motif. A variety of known algorithms are disclosed publicly and a variety of commercially 
available software for conducting search means are and can be used in the computer-based 
systems of the present invention. Examples of such software includes, but is not limited to, 

20 Smith-Waterman, MacPattern (EMBL), BLASTN and BLASTA (NPOLYPEPTIDEIA). A 
skilled artisan can readily recognize that any one of the available algorithms or implementing 
software packages for conducting homology searches can be adapted for use in the present 
computer-based systems. As used herein, a "target sequence" can be any nucleic acid or amino 
acid sequence of six or more nucleotides or two or more amino acids. A skilled artisan can 

25 readily recognize that the longer a target sequence is, the less likely a target sequence will be 

present as a random occurrence in the database. The most preferred sequence length of a target 
sequence is from about 10 to 300 amino acids, more preferably from about 30 to 100 nucleotide 
residues. However, it is well recognized that searches for commercially important fragments, 
such as sequence fragments involved in gene expression and protein processing, may be of 

30 shorter length. 

As used herein, "a target structural motif," or "target motif," refers to any rationally 
selected sequence or combination of sequences in which the sequence(s) are chosen based on a 
three-dimensional configuration which is formed upon the folding cf the target motif. There are 
a variety of target motifs known in the art. Protein target motifs include, but are not limited to, 
35 enzyme active sites and signal sequences. Nucleic acid target motifs include, but are not limited 
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to, promoter sequences, hairpin structures and inducible expression elements (protein binding 

sequences). 

4.15 TRIPLE HELIX FORMATION 

In addition, the fragments of the present invention, as broadly described, can be used to 
control gene expression through triple helix formation or antisense DNA or RNA, both of which 
methods are based on the binding of a polynucleotide sequence to DNA or RNA. 
Polynucleotides suitable for use in these methods are preferably 20 to 40 bases in length and are 
designed to be complementary to a region of the gene involved in transcription (triple helix - see 
Lee et al., Nucl. Acids Res. 6:3073 (1979); Cooney et al., Science 15241 :456 (1988); and Dervan 
et al., Science 25 1 : 1 360 (1991)) or to the mRNA itself (antisense - Olmno, J. Neurochem. 
56:560 (1991); Oligodeoxynucleotides as Antisense Inhibitors of Gene Expression, CRC Press, 
Boca Raton, FL (1988)). Triple helix-formation optimally results in a shut-off of RNA 
transcription from DNA, while antisense RNA hybridization blocks translation of an mRNA 
molecule into polypeptide. Both techniques have been demonstrated to be effective in model 
systems. Information contained in the sequences of the present invention is necessary for the 
design of an antisense or triple helix oligonucleotide. 

4.16 DIAGNOSTIC ASSAYS AND KITS 

The present invention further provides methods to identify the presence or expression of 
one of the ORFs of the present invention, or homolog thereof, in a test sample, using a nucleic 
acid probe or antibodies of the present invention, optionally conjugated or otherwise associated 

with a suitable label. 

In general, methods for detecting a polynucleotide of the invention can comprise 
contacting a sample with a compound that binds to and forms a complex with the polynucleotide 
for a period sufficient to form the complex, and detecting the complex, so that if a complex is 
detected, a polynucleotide of the invention is detected in the sample. Such methods can also 
comprise contacting a sample under stringent hybridization conditions with nucleic acid primers 
that anneal to a polynucleotide of the invention under such conditions, and amplifying annealed 
polynucleotides, so that if a polynucleotide is amplified, a polynucleotide of the invention is 

detected in the sample. 

In general, methods for detecting a polypeptide of the invention can comprise contacting 
a sample with a compound that binds to and forms a complex with the polypeptide for a period 
sufficient to form the complex, and detecting the complex, so that if a complex is detected, a 
polypeptide of the invention is detected in the sample. 
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In detail, such methods comprise incubating a test sample with one or more of the 
antibodies or one or more of the nucleic acid probes of the present invention and assaying for 
binding of the nucleic acid probes or antibodies to components within the test sample. 

Conditions for incubating a nucleic acid probe or antibody with a test sample vary. 
5 Incubation conditions depend on the format employed in the assay, the detection methods 

employed, and the type and nature of the nucleic acid probe or antibody used in the assay. One 
skilled in the art will recognize that any one of the commonly available hybridization, 
amplification or immunological assay formats can readily be adapted to employ the nucleic acid 
probes or antibodies of the present invention. Examples of such assays can be found in Chard, 
1 0 T., An Introduction to Radioimmunoassay and Related Techniques, Elsevier Science Publishers, 
Amsterdam, The Netherlands (1986); Bullock, G.R. et al., Techniques in Immunocytochemistry, 
Academic Press, Orlando, FL Vol. 1 (1982), Vol. 2 (1983), Vol. 3 (1985); Tijssen, P., Practice 
and Theory of immunoassays: Laboratory Techniques in Biochemistry and Molecular Biology, 
Elsevier Science Publishers, Amsterdam, The Netherlands (1985). The test samples of the 
1 5 present invention include cells, protein or membrane extracts of cells, or biological fluids such as 
sputum, blood, serum, plasma, or urine. The test sample used in the above-described method 
will vary based on the assay format, nature of the detection method and the tissues, cells or 
extracts used as the sample to be assayed. Methods for preparing protein extracts or membrane 
extracts of cells are well known in the art and can be readily be adapted in order to obtain a 
20 sample which is compatible with the system utilized. 

In another embodiment of the present invention, kits are provided which contain the 
necessary reagents to carry out the assays of the present invention. Specifically, the invention 
provides a compartment kit to receive, in close confinement, one or more containers which 
comprises: (a) a first container comprising one of the probes or antibodies of the present 
25 invention; and (b) one or more other containers comprising one or more of the following: wash 
reagents, reagents capable of detecting presence of a bound probe or antibody. 

In detail, a compartment kit includes any kit in which reagents are contained in separate 
containers. Such containers include small glass containers, plastic containers or strips of plastic 
or paper. Such containers allows one to efficiently transfer reagents from one compartment to 
30 another compartment such that the samples and reagents are not cross-contaminated, and the 
agents or solutions of each container can be added in a quantitative fashion from one 
compartment to another. Such containers will include a container which will accept the test 
sample, a container which contains the antibodies used in the assay, containers which contain 
wash reagents (such as phosphate buffered saline. Tris-buffers, etc.), and containers which 
35 contain the reagents used to detect the bound antibody or probe. Types of detection reagents 
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include labeled nucleic acid probes, labeled secondary antibodies, or in the alternative, if the 

primary antibody is labeled, the enzymatic, or antibody binding reagents which are capable of 

reacting with the labeled antibody. One skilled in the art will readily recognize that the disclosed 

probes and antibodies of the present invention can be readily incorporated into one of the 

established kit formats which are well known in the art. 

4.17 MEDICAL IMAGING 

The novel polypeptides and binding partners of the invention are useful in medical 
imaging of sites expressing the molecules of the invention (e.g., where the polypeptide of the 
invention is involved in the immune response, for imaging sites of inflammation or infection). 
See, e.g.* Kunkel et al., U.S. Pat. NO. 5,413,778. Such methods involve chemical attachment of 
a labeling or imaging agent, administration of the labeled polypeptide to a subject in a 
pharmaceutical ly acceptable carrier, and imaging the labeled polypeptide in vivo at the target 
site. 

4.18 SCREENING ASSAYS 

Using the isolated proteins and polynucleotides of the invention, the present invention 
further provides methods of obtaining and identifying agents which bind to a polypeptide 
encoded by an ORF corresponding to any of the nucleotide sequences set forth in SEQ ID NO: 
1-30368, or bind to a specific domain of the polypeptide encoded by the nucleic acid. In detail, 
said method comprises the steps of: 

(a) contacting an agent with an isolated protein encoded by an ORF of the present 
invention, or nucleic acid of the invention; and 

(b) determining whether the agent binds to said protein or said nucleic acid. 
In general, therefore, such methods for identifying compounds that bind to a 

polynucleotide of the invention can comprise contacting a compound with a polynucleotide of 
the invention for a time sufficient to form a polynucleotide/compound complex, and detecting 
the complex, so that if a polynucleotide/compound complex is detected, a compound that binds 
to a polynucleotide of the invention is identified. 

Likewise, in general, therefore, such methods for identifying compounds that bind to a 
polypeptide of the invention can comprise contacting a compound with a polypeptide of the 
invention for a time sufficient to form a polypeptide/compound complex, and detecting the 
complex, so that if a polypeptide/compound complex is detected, a compound that binds to a 
polynucleotide of the invention is identified. 
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Methods for identifying compounds that bind to a polypeptide of the invention can also 

comprise contacting a compound with a polypeptide of the invention in a cell for a time 
sufficient to form a polypeptide/compound complex, wherein the complex drives expression of a 
receptor gene sequence in the cell, and detecting the complex by detecting reporter gene 
sequence expression, so that if a polypeptide/compound complex is detected, a compound that 
binds a polypeptide of the invention is identified. 

Compounds identified via such methods can include compounds which modulate the 
activity of a polypeptide of the invention (that is, increase or decrease its activity, relative to 
activity observed in the absence of the compound). Alternatively, compounds identified via such 
methods can include compounds which modulate the expression of a polynucleotide of the 
invention (that is, increase or decrease expression relative to expression levels observed in the 
absence of the compound). Compounds, such as compounds identified via the methods of the 
invention, can be tested using standard assays well known to those of skill in the art for their 
ability to modulate activity/expression. 

The agents screened in the above assay can be, but are not limited to, peptides, 
carbohydrates, vitamin derivatives, or other pharmaceutical agents. The agents can be selected 
and screened at random or rationally selected or designed using protein modeling techniques. 

For random screening, agents such as peptides, carbohydrates, pharmaceutical agents and 
the like are selected at random and are assayed for their ability to bind to the protein encoded by 
the ORF of the present invention. Alternatively, agents may be rationally selected or designed. 
As used herein, an agent is said to be "rationally selected or designed" when the agent is chosen 
based on the configuration of the particular protein. For example, one skilled in the art can 
readily adapt currently available procedures to generate peptides, pharmaceutical agents and the 
like, capable of binding to a specific peptide sequence, in order to generate rationally designed 
antipeptide peptides, for example see Hurby et al.. Application of Synthetic Peptides: Antisense 
Peptides," In Synthetic Peptides, A User's Guide, W.H. Freeman, NY (1992), pp. 289-307, and 
Kaspczak et al., Biochemistry 28:9230-8 (1989), or pharmaceutical agents, or the like. 

In addition to the foregoing, one class of agents of the present invention, as broadly 
described, can be used to control gene expression through binding to one of the ORFs or EMFs 
of the present invention. As described above, such agents can be randomly screened or 
rationally designed/selected. Targeting the ORF or EMF allows a skilled artisan to design 
sequence specific or element specific agents, modulating the expression of either a single ORF or 
multiple ORFs which rely on the same EMF for expression control. One class of DNA binding 
agents are agents which contain base residues which hybridize or form a triple helix formation 
by binding to DNA or RNA. Such agents can be based on the classic phosphodiester. 
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ribonucleic acid backbone, or can be a variety of sulfhydryl or polymeric derivatives which have 

base attachment capacity. 

Agents suitable for use in these methods preferably contain 20 to 40 bases and are 
designed to be complementary to a region of the gene involved in transcription (triple helix - see 
Lee et al., Nucl. Acids Res. 6:3073 (1979); Cooney et al., Science 241:456 (1988); and Dervan et 
al., Science 251:1360 (1991)) or to the mRNA itself (antisense - Okano, J. Neurochem. 56:560 
(1991); Oligodeoxynucleotides as Antisense Inhibitors of Gene Expression, CRC Press, Boca 
Raton, FL (1988)). Triple helix-formation optimally results in a shut-off of RNA transcription 
from DNA, while antisense RNA hybridization blocks translation of an mRNA molecule into 
polypeptide. Both techniques have been demonstrated to be effective in model systems. 
Information contained in the sequences of the present invention is necessary for the design of an 
antisense or triple helix oligonucleotide and other DNA binding agents. 

Agents that bind to a protein encoded by one of the ORFs of the present invention can be 
used as a diagnostic agent. Agents which bind to a protein encoded by one of the ORFs of the 
present invention can be formulated using known techniques to generate a pharmaceutical 
composition. 

4.19 USE OF NUCLEIC ACIDS AS PROBES 

Another aspect of the subject invention is to provide for polypeptide-specific nucleic acid 
hybridization probes capable of hybridizing with naturally occurring nucleotide sequences. The 
hybridization probes of the subject invention may be derived from any of the nucleotide 
sequences SEQ ID NO: 1-30368. Because the corresponding gene is only expressed in a limited 
number of tissues, a hybridization probe derived from of any of the nucleotide sequences SEQ 
ID NO: 1-30368 can be used as an indicator of the presence of RNA of cell type of such a tissue 
in a sample. 

Any suitable hybridization technique can be employed, such as, for example, in situ 
hybridization. PCR as described in US Patents Nos, 4,683, 1 95 and 4,965, 1 88 provides 
additional uses for oligonucleotides based upon the nucleotide sequences. Such probes used in 
PCR may be of recombinant origin, may be chemically synthesized, or a mixture of both. The 
probe will comprise a discrete nucleotide sequence for the detection of identical sequences or a 
degenerate pool of possible sequences for identification of closely related genomic sequences. 

Other means for producing specific hybridization probes for nucleic acids include the 
cloning of nucleic acid sequences into vectors for the production of mRNA probes. Such vectors 
are known in the art and are commercially available and may be used to synthesize RNA probes 
in vitro by means of the addition of the appropriate RNA polymerase as T7 or SP6 RNA 
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polymerase and the appropriate radioactively labeled nucleotides. The nucleotide sequences may 

be used to construct hybridization probes for mapping their respective genomic sequences. The 

nucleotide sequence provided herein may be mapped to a chromosome or specific regions of a 

chromosome using well known genetic and/or chromosomal mapping techniques. These 

5 techniques include in situ hybridization, linkage analysis against known chromosomal markers, 

hybridization screening with libraries or flow-sorted chromosomal preparations specific to 

known chromosomes, and the like. The technique of fluorescent in situ hybridization of 

chromosome spreads has been described, among other places, in Verma et al (1988) Human 

Chromosomes: A Manual of Basic Techniques, Pergamon Press, New York NY. 

10 Fluorescent in situ hybridization of chromosomal preparations and other physical 

chromosome mapping techniques may be correlated with additional genetic map data. Examples 
of genetic map data can be found in the 1994 Genome Issue of Science (265:19810- Correlation 
between the location of a nucleic acid on a physical chromosomal map and a specific disease (or 
predisposition to a specific disease) may help delimit the region of DNA associated with that 

1 5 genetic disease. The nucleotide sequences of the subject invention may be used to detect 
differences in gene sequences between normal, carrier or affected individuals. 

4.20 PREPARATION OF SUPPORT BOUND OLIGONUCLEOTIDES 

Oligonucleotides, /.e., small nucleic acid segments, may be readily prepared by, for 
example, directly synthesizing the oligonucleotide by chemical means, as is commonly practiced 

20 using an automated oligonucleotide synthesizer. 

Support bound oligonucleotides may be prepared by any of the methods known to those of 
skill in the art using any suitable support such as glass, polystyrene or Teflon. One strategy is to 
precisely spot oligonucleotidessynthesized by standard synthesizers. Immobilization can be 
achieved using passive adsorption (Inouye & Hondo, ( 1 990) J. Clin. Microbiol. 28(6) 1 469-72); 

25 using UV light (Nagata et ai, 1 985; Dahlen et at., 1 987; Morrissey & Collins, (1 989) Mol. Cell 

Probes 3(2) 1 89-207) or by covalcnt binding of base modified DNA (Keller et al, 1988; 1989); all 
references being specifically incorporated herein. 

Another strategy that may be employed is the use of the strong biotin-streptavidin 
interaction as a linker. For example, Broude et al. (1994) Proc. Natl. Acad. Sci. USA 91(8) 3072-6, 

30 describe the use of biotinylated probes, although these are duplex probes, that are immobilized on 
streptavidin-coated magnetic beads. Streptavidin-coated beads may be purchased from Dynal, 
Oslo. Of course, this same linking chemistry is applicable to coating any surface with streptavidin. 
Biotinylated probes may be purchased from various sources, such as, e.g., Operon Technologies 
(Alameda, C A). 
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Nunc Laboratories (Naperville, IL) is also selling suitable material that could be used. Nunc 
Laboratories have developed a method by which DN A can be covalently bound to the microwell 
surface termed Covalink NH. CovaLink NH is a polystyrene surface grafted with secondary amino 
groups (>NH) that serve as bridge-heads for further covalent coupling. CovaLink Modules may be 
purchased from Nunc Laboratories. DN A molecules may be bound to CovaLink exclusively at the 
5'-end by a phosphoramidatebond, allowing immobilization of more than 1 pmol of DNA 
(Rasmussene/tf/.. (1991) Anal. Biochem. 198(1) 138-42). 

The use of CovaLink NH strips for covalent binding of DNA molecules at the 5'-end has 
been described (Rasmussen et al., (1991 ). In this technology, a phosphoramidatebond is employed 
(Chuet al., (1983) Nucleic Acids Res. 1 1(8)6513-29). This is beneficial as immobilization using 
only a single covalent bond is preferred. The phosphoramidatebond joins the DNA to the 
CovaLink NH secondary amino groups that are positioned at the end of spacer arms covalently 
graaed onto the polystyrene surface through a 2 nm long spacer arm. To link an oligonucleotide to 
CovaLink NH via an phosphoramidate bond, the oligonucleotide terminus must have a 5'-end 
phosphate group. It is, perhaps, even possible for biotin to be covalently bound to CovaLink and 
then streptavidin used to bind the probes. 

More specifically, the linkage method includes dissolving DNA in water (7.5 ng/ul) and 
denaturing for 10 min. at 95°C and cooling on ice for 10 min. Ice-cold 0. 1 M 1 -methylimidazole, 
pH 7.0 ( 1 -Melm 7 ), is then added to a final concentration of 1 0 mM 1 -Melm 7 . A ss DNA solution is 
then dispensed into CovaLink NH strips (75 ul/well) standing on ice. 

Carbodiimide 0.2 M l-ethyl-3-(3-dimethylaminopropyl)-carbodiimide(EDC), dissolved in 
10 mM 1-Melm 7 , is made fresh and 25 ul added per well. The strips are incubated for 5 hours at 
50°C. After incubation the strips are washed using, e.g., Nunc-Immuno Wash; first the wells are 
washed 3 times, then they are soaked with washing solution for 5 min., and finally they are washed 
3 times (where in the washing solution is 0.4 N NaOH, 0.25% SDS heated to 50°C). 

It is contemplated that a further suitable method for use with the present invention is that 
described in PCT Patent Application WO 90/03382 (Southern & Maskos), incorporated herein by 
reference. This method of preparing an oligonucleotide bound to a support involves attaching a 
nucleoside 3'-reagent through the phosphate group by a covalent phosphodiesterlink to aliphatic 
hydroxyl groups carried by the support. The oligonucleotide is then synthesized on the supported 
nucleoside and protecting groups removed from the synthetic oligonucleotide chain under standard 
conditions that do not cleave the oligonucleotide from the support. Suitable reagents include 
nucleoside phosphoramiditeand nucleoside hydrogen phosphorate. 

An on-chip strategy for the preparation of DNA probe for the preparation of DNA probe 
arrays may be employed. For example, addressable laser-activated photodeprotection may be 
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employed in the chemical synthesis of oligonucleotides directly on a glass surface, as described by 

Fodor et al (1 991 ) Science 25 1 (4995) 767-73, incorporated herein by reference. Probes may also 

be immobilized on nylon supports as described by Van Ness et al ( 1 991 ) Nucleic Acids Res. 

19(1 2) 3345-50; or linked to Teflon using the method of Duncan & Cavalier ( 1 988) Anal. Biochem. 

5 169(1) 104-8; all references being specifically incorporated herein. 

To link an oligonucleotide to a nylon support, as described by Van Ness et al (1991), 
requires activation of the nylon surface via alkylation and selective activation of the 5'-amine of 
oligonucleotides with cyanuric chloride. 

One particular way to prepare support bound oligonucleotides is to utilize the 
1 0 light-generated synthesis described by Pease et al, (1 994) PNAS USA 91(11) 5022-6, incorporated 
herein by reference). These authors used current photolithographic techniques to generate arrays of 
immobilized oligonucleotide probes (DN A chips). These methods, in which light is used to direct 
the synthesis of oligonucleotide probes in high-density, miniaturized arrays, utilize photolabile 
S'-protected A/-acyl-deoxynucleosidephosphoramidites, surface linker chemistry and versatile 
1 5 combinatorial synthesis strategies. A matrix of 256 spatially defined oligonucleotide probes may be 
generated in this manner. 

4.21 PREPARATION OF NUCLEIC ACID FRAGMENTS 

The nucleic acids may be obtained from any appropriate source, such as cDNAs, genomic 
DNA, chromosomal DNA, microdissected chromosome bands, cosmid or YAC inserts, and RNA, 
20 including mRN A without any amplification steps. For example, Sambrook et al ( 1 989) desenbes 
three protocols for the isolation of high molecular weight DNA from mammalian cells (p. 
9.14-9.23). 

DNA fragments may be prepared as clones in M 1 3, plasmid or lambda vectors and/or 
prepared directly from genomic DNA or cDNA by PCR or other amplification methods. Samples 

25 may be prepared or dispensed in multiwell plates. About 1 00- 1 000 ng of DNA samples may be 
prepared in 2-500 ml of final volume. 

The nucleic acids would then be fragmented by any of the methods known to those of skill 
in the art including, for example, using restriction enzymes as described at 9.24-9.28 of Sambrook et 
al (1989), shearing by ultrasound and NaOH treatment. 

30 Low pressure shearing is also appropriate, as described by Schriefer et al (1990) Nucleic 

Acids Res. 1 8(24) 7455-6, incorporated herein by reference). In this method, DNA samples are 
passed through a small French pressure cell at a variety of low to intermediate pressures. A lever 
device allows controlled application of low to intermediate pressures to the cell. The results of 
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these studies indicate that low-pressure shearing is a useful alternative to sonic and enzymatic DNA 

fragmentation methods. 

One particularly suitable way for fragmenting DNA is contemplated to be that using the two 
base recognition endonuclease, Cv/JI, described by Fitzgerald et al. (1 992) Nucleic Acids Res. 
5 20( 1 4) 3753-62. These authors described an approach for the rapid fragmentation and fractionation 
of DNA into particular sizes that they contemplated to be suitable for shotgun cloning and 
sequencing. 

The restriction endonuclease Cv/JI normally cleaves the recognition sequence PuGCPy 
between the G and C to leave blunt ends. Atypical reaction conditions, which alter the specificity of 
10 this enzyme (Cv/JI**), yield a quasi-random distribution of DNA fragments form the small 
molecule pUC 19 (2688 base pairs). Fitzgerald et al. (1992) quantitatively evaluated the 
randomness of this fragmentation strategy, using a Cv/JI** digest of pUC19 that was size 
fractionated by a rapid gel filtration method and directly ligated, without end repair, to a lac Z minus 
M 1 3 cloning vector. Sequence analysis of 76 clones showed that Cv/JI* * restricts pyGCPy and 
1 5 PuGCPu, in addition to PuGCPy sites, and that new sequence data is accumulated at a rate 
consistent with random fragmentation. 

As reported in the literature, advantages of this approach compared to sonication and 
agarose gel fractionation include: smaller amounts of DNA are required (0.2-0.5 ug instead of 2-5 
ug); and fewer steps are involved (no preligation, end repair, chemical extraction, or agarose gel 
20 electrophoresisand elution are needed. 

Irrespective of the manner in which the nucleic acid fragments are obtained or prepared, it is 
important to denature the DNA to give single stranded pieces available for hybridization. This is 
achieved by incubating the DNA solution for 2-5 minutes at 80-90°C. The solution is then cooled 
quickly to 2°C to prevent renaturation of the DNA fragments before they are contacted with the 
25 chip. Phosphate groups must also be removed from genomic DNA by methods known in the art. 

4.22 PREPARATION OF DNA ARRAYS 

Arrays may be prepared by spotting DNA samples on a support such as a nylon membrane. 
Spotting may be performed by using arrays of metal pins (the positions of which correspond to an 
array of wells in a microtiter plate) to repeated by transfer of about 20 nl of a DNA solution to a 
30 nylon membrane. By offset printing, a density of dots higher than the density of the wells is 

achieved. One to 25 dots may be accommodated in 1 mm 2 , depending on the type of label used. By 
avoiding spotting in some preselected number of rows and columns, separate subsets (subarrays) 
may be formed. Samples in one subarray may be the same genomic segment of DNA (or the same 
gene) from different individuals, or may be different, overlapped genomic clones. Each of the 
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subarrays may represent replica spotting of the same samples. In one example, a selected gene 
segment may be amplified from 64 patients. For each patient, the amplified gene segment may be 
in one 96-well plate (all 96 wells containing the same sample). A plate for each of the 64 patients is 
prepared. By using a 96-pin device, all samples may be spotted on one 8 x 12 cm membrane. 
5 Subarrays may contain 64 samples, one from each patient. Where the 96 subarrays are identical, the 
dot span may be 1 mm 2 and there may be a 1 mm space between subarrays. 

Another approach is to use membranes or plates (available from NUNC, Naperville, Illinois) 
which may be partitioned by physical spacers e.g. a plastic grid molded over the membrane, the grid 
being similar to the sort of membrane applied to the bottom of multiwell plates, or hydrophobic 
1 0 strips. A fixed physical spacer is not preferred for imaging by exposure to flat phosphor-storage 
screens or x-ray films. 

The present invention is illustrated in the following examples. Upon consideration of the 
present disclosure, one of skill in the art will appreciate that many other embodiments and variations 
may be made in the scope of the present invention. Accordingly, it is intended that the broader 

1 5 aspects of the present invention not be limited to the disclosure of the following examples. The 

present invention is not to be limited in scope by the exemplified embodiments which are intended 
as illustrations of single aspects of the invention, and compositions and methods which are 
functionally equivalent are within the scope of the invention. Indeed, numerous modifications and 
variations in the practice of the invention are expected to occur to those skilled in the art upon 

20 considerationofthe present preferred embodiments. Consequently, the only limitations which 
should be placed upon the scope of the invention are those which appear in the appended claims. 

All references cited within the body of the instant specification are hereby incorporated by .? 
reference in their entirety. 

5.0 EXAMPLES 

25 5.1 EXAMPLE 1 

Novel Nucleic Acid Sequences Obtained From Various Libraries 

A plurality of novel nucleic acids were obtained from cDNA libraries prepared from various 
human tissues and in some cases isolated from a genomic library derived from human chromosome 
using standard PCR, SBH sequence signature analysis and Sanger sequencing techniques. The 
30 inserts of the library' were amplified with PCR using primers specific for the vector sequences 

which flank the inserts. Clones from cDNA libranes were spotted on nylon membrane filters and 
screened with oligonucleotide probes (e.g. , 7-mers) to obtain signature sequences. The clones were 
clustered into groups of similar or identical sequences. Representativeclones were selected for 
sequencing. 
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In some cases, the 5* sequence of the amplified inserts was then deduced using a typical 
Sanger sequencing protocol. PCR products were purified and subjected to fluorescent dye 
terminator cycle sequencing. Single pass gel sequencing was done using a 377 Applied Biosystems 
(ABI) sequencer to obtain the novel nucleic acid sequences. In some cases RACE (Rapid 
5 Amplification of cDN A Ends) was performed to further extend the sequence in the 5 ' direction. 



5.2 EXAMPLE 2 

Novel Contigs 

The novel contigs of the invention were assembled from sequences that were obtained from 
1 0 a cDN A library by methods described in Example 1 above, and in some cases sequences obtained 
from one or more public databases. The sequences for the resulting nucleic acid contigs are 
designated as SEQ ID NO: 1 -30368 and are provided in the attached Sequence Listing. The contigs 
were assembled using an EST sequence as a seed. Then a recursive algorithm was used to extend 
the seed EST into an extended assemblage, by pulling additional sequences from different databases 
1 5 (/. e. , Hyseq's database containing EST sequences, dbEST version 1 1 5, gb pri 1 1 5, and UniGene 
version 1 03, and exons from public domain genomic sequences predicted by GenScan) that belong 
to this assemblage. The algorithm terminated when there was no additional sequences from the 
above databases that would extend the assemblage. Further, the inclusion of component sequences 
into the assemblage was based on a BLASTN hit to the extending assemblage with BLAST score 
20 greater than 300 and percent identity greater than 95%. 

The novel predicted polypeptides (including proteins) encoded by the novel polynucleotides 
(SEQ ID NO: 1-30368) of the present invention are incorporated in the attached Sequence Listing. 
A subset the predicted polypeptide sequences contain an unknown amino acid, a stop codon, a 
possible nucleotide deletion or a possible nucleotide insertion. These sequences have been shown 
25 in their entirety with the special characters in Table 2. Table 2 also shows the corresponding start 
and stop nucleotide locations to each of SEQ ID NO: 1-30368. Table 2 also indicates the method 
by which the polypeptide was predicted. Method A refers to a polypeptide obtained by using a 
software program called FASTY (available from http://fasta.bioch.viruinia.edu ) which selects a 
polypeptide based on a comparison of the translated novel polynucleotide to known polynucleotides 
30 ( W.R. Pearson, Methods in Enzymology, 1 83:63-98 ( 1 990), herein incorporated by reference). 
Method B refers to a polypeptide obtained by using a software program called GenScan for 
human/vertebrate sequences (available from Stanford University, Office of Technology Licensing) 
that predicts the polypeptide based on a probabilistic model of gene structure/compositional 
properties (C. Burge andS. Karlin.J. Mol. Biol.. 268:78-94 (1997), incorporated herein by 
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reference). Method C refers to a polypeptide obtained by using a Hyseq proprietary software 

program that translates the novel polynucleotide and its complementary strand into six possible 

amino acid sequences (forward and reverse frames) and chooses the polypeptide with the longest 

open reading frame. 

5 The nearest neighbor results for SEQ ID NO: 1 -30368 were obtained by a BLASTP 

version 2.0al 19MP-WashU search against Genpept release 121 and Geneseq release 200103 
(Derwent), using BLAST algorithm. The nearest neighbor result showed the closest homologue 
for SEQ ID NO: 1 -30368. The nearest neighbor results for SEQ ID NO: 1 -30368 are 
incorporated in the attached Sequence Listing. 

10 Using eMatrix software package (Stanford University, Stanford, CA) (Wu et al., J. 

Comp. Biol., Vol. 6 pp. 219-235 (1999) herein incorporated by reference), all the sequences were 
examined to determine whether they had identifiable signature regions. The attached Sequence 
Listing provodes the results obtained by eMatrix analysis for each polypeptide as follows: the 
signature region found in the indicated polypeptide sequences, the description of the signature, 

1 5 the eMatrix p-value(s) and the position(s) of the signature within the polypeptide sequence. 

Using the pFam software program (Sonnhammer et al., Nucleic Acids Res., Vol. 26(1) 
pp. 320-322 (1998) herein incorporated by reference) all the polypeptide sequences were 
examined for domains with homology to certain peptide domains. The attached Sequence 
Listing provides the results obtained by PFAM analysis for each peptide, namely: the name of 

20 the domain found, the description, the p-value and the pFam score for the identified domain 
within the sequence. 

Tables 1 and 2 follow. Table 1 shows the various tissue sources of SEQ ID NO: 1-30368. 
Table 2 shows the start and stop nucleotides for die translated amino acid sequence for which each 
assemblage encodes. Table 2 also provides a correlation between the amino acid sequences set forth 
25 in the Sequence Listing, the nucleotide sequences set forth in the Sequence Listing and the SEQ ID 
NO: inUSSN 09/540,217 
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Table 1 



Tissue 
origin 



adult brain 



RNA 
Source 



GIBCO 



Library 
Name 



AB300I 



SEQ ID NOS: 



39-41 192 197-200 315-316 540-542 576-580 608-622 
635 1004 1185-1187 1273-1279 1431 1474 1721-1722 
2036 2136-2137 2457 2471-2474 2513 2599-2603 2988- 
2989 3105-3106 3212 3276-3277 3306-3308 3352 3365 
3374-3376 3433 3448-3450 3555-3558 3693 3949-3953 
4067-4072 4 1 60-4 1 62 4558-4560 458 1 -4582 46 1 2-46 1 4 
4837-4840 5483-5484 5603-5606 5700 5802 5980-5984 
6135-6136 6403-6404 6452-6453 7209-7212 7447-7449 
7452-7460 7536-7541 7554-7555 7622-7623 7630-7636 
7660-7665 7701-7703 7771 7778-7783 7798-7801 7921- 
7923 7994 8010-8012 8025-8026 8145-8151 8227-8229 
8415 8497-8499 8936-8938 8986-8991 9002-9004 9013- 
901 7 9337-9338 9366-9368 9375-9376 9391-9392 9395- 
9396 943 1 -9436 9443 9475-9476 95 1 7-95 1 8 9522-9525 
9586-9589 9603-9604 9851-9852 9854-9855 9874-9895 
9905-9908 9947-9952 9969-9980 9986-9992 10025- 
10026 10033-10037 10167-10172 10277 10480-10482 
10488-10489 10498-10503 10520-10522 10537-10538 
10592-10594 10628-10630 1 1226-1 1227 1 1339-1 1344 
11406-11407 11431-11432 11731-11734 12150-12151 
12239 12241-12244 12555-12559 12615-12618 12785- 
12787 12978-12981 12984-12985 12997-12999 13567- 
13568 13592-13595 13606-13608 13873-13875 13999- 
14004 14360-14369 14650-14651 14684-14685 15013- 
15018 15096 15174-15181 15209-15210 15250-15251 
15257 15323-15324 15548-15552 15568-15572 15576- 
15577 15588-15589 15699-15700 15881-15883 16438- 
16439 16473-16478 16496-16497 16609-16611 16686- 
16693 16700-16701 16727-16729 16836-16842 16934- 
16937 16949-16953 17455-17456 17857-17861 17958- 
17963 18029-18030 18136-18138 18423-18425 18516- 
18518 18535-18537 18624-18626 18668-18672 18719- 
18722 18750-18756 18790-18793 18802-18804 18836- 
18838 18899-18903 18919-18921 18943-18945 18947- 
18950 1 8964- 1 8969 1 8989- 1 8990 1 90 1 3- 1 90 1 7 1 9045- 
19048 19057-19065 19142-19147 19154-19155 19224 
19316-19317 19345-19349 19355-19360 19362 19370 
19385-19389 19415-19417 19422-19431 19442-19444 
19503 19560-19562 19566 19604-19607 19693 19709- 
19710 19727-19732 19736-19742 19772 19804-19808 
19921-19929 19933-19938 19943-19946 19969-19981 
20015-20017 20029-20043 20087-20094 20099-20102 
201 1 1-201 12 20122-20127 20161-20164 20167-20171 
20180-20181 20189-20194 20198-20199 20215-20218 
2028 1-20282 20289 2032 1 -20324 20349-20354 2036 1 
20393-20400 204 1 5-204 1 7 20437-20440 20524-20535 
70542-20545 20554-20558 20607-206 1 2 206 1 4-206 1 5 
20646-20652 20698-20707 20718-20725 20727-20732 
20789-20791 20806-20812 20844-20849 20888-20889 
20926 20938-20942 20999-2 1 004 2 1 027-2 1 03 1 2 1 062- 
21066 21072-21075 21 137-21 140 21145-21148 21153- 
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Tissue 
origin 


RNA 
Source 


Library 
Name 


SEQ ID NOS: 








21 154 21272-21274 21277-21283 21410-21414 21434- 
2143921485-21491 21495-21500 21647-21655 21729- 
21733 21 929-2 1 93 5 2 1 958-2 1 96 1 2 1 973-2 1 974 2 1 978 
22000-22006 22026-22029 22040-22041 22087-22088 
22 1 0 1 -22 1 07 22 1 4 1 -22 1 43 22 1 60 22250-22252 22284- 
22289 22309 223 1 4-223 1 7 22336-22342 22347-22348 
22358-22359 22372 22405-22408 22495 22534-22539 
22634-22643 22653-22654 22661-22662 22665-22667 
22671-22674 22700-22701 22794-22796 22805-22809 
22887-22891 22899-22900 22948-22950 22952-22953 
22982-22986 2299 1 -22994 23059-23060 2307 1 23 1 4 1 
23249 2325 1 23329-23337 23412-23414 23489-23490 
23492-23493 23508-23509 23543-23544 23704 23834- 
23835 23890-23892 23959 24014-24018 25289-25290 
25319-25321 25374-25375 25966-25968 26205-26206 
26258-26259 26303 26316-26321 26327 26337 26373- 
26374 26596-26601 26788-26789 26843 26850-26852 
26897 27067-27070 27 1 00-27 1 02 27 1 50-27 1512 7247- 
27251 27304-27305 27439-27440 27493-27495 27636- 
1 fojy z / ou-Z / /j4 z/ol^-z/oioz/ oo I -z /oo^ z / 07U- 
27892 27989-27990 28099-28100 283 1 1-283 13 28424 
28426-28428 29278-29283 29409-29416 29444 29718- 
29721 30141-30142 


adult brain 


GIBCO 


ABD003 


30 51-52 144-145 170-171 180-181 202-203 255-256 302 
315-316 319-323 326-327 395 406-407 412-413 464-465 
540-542 549 553-554 576-578 626-637 652-653 656 697- 
699 716-717 721-725 785-786 825 847-855 952 967 969- 
971 1001-1004 1047 1067-1071 1092-1094 1097-1098 
1123-1127 1169-1179 1259-1262 1269-1279 1307 1431 
1453-1454 1471-1477 1483 1490-1492 1602-1603 1644- 
1645 1667-1668 1840 I860 1887-1889 1931 1967 1986- 
1 987 2058 2275-2276 2383-2388 2455-2457 2469 247 1 - 
2474 2513 2540-2541 2577-2584 2591 2599-2603 2663- 
2665 2692-2694 2710 2814-2815 2926 2937-2938 2975- 
2977 300 1 3006-3008 3090 3 1 5 1 -3 1 54 3205-3207 3366 
3433 345 1 3472-3473 353 1-3534 3555-3558 3590 3624 
3635 3671-3672 3685 3705-3706 3735-3736 3949-3953 
4053-4054 4080-4082 4 1 24-4 1 26 4406-4407 4489-4493 
45 1 7-4522 4562-4573 4623-4639 4785-4789 4845-485 1 
4857-486 1 4874-4889 4897-4898 497 1 -4974 5092-5094 
5267-5268 5291-5294 5335-5336 5480-5482 5608-5609 
5700 5762 5802 5808-581 2 59 19-592 1 5956-5957 5980- 
5984 5986-5988 60 1 1 -602 1 6 1 40-6 1 43 6293-6296 6400 
6403-6404 6406-64 1 0 665 1 -6653 6662-6664 679 1 -6794 
6877-6878 6932-6938 7214-7215 7245-7248 7447-7449 
7536-7541 761 1-761 2 7624-7629 7640-7642 7668-7670 
7695-7696 7757-7759 7771 7778-7786 7789-7793 7798- 
7801 7890 7898-7900 7976 7986-7987 7995-7998 8002 
80 1 7-80 1 9 8049-8056 8069 8117-812181 52-8 1 56 8 1 62 
8174-8177 8182-8183 8242-8246 8250 8301-8306 8343- 
8344 8351-8360 8363-8366 8368-8370 8409-8414 8497- 
0/iQQ e^i"; 8S4"i-R550 8607-8609 86 1 ">-86 16 8754- 
8759 8762-8766 8768-8770 8777-8779 8917-8918 9013- 
9017 9031-9035 9038-9045 9063-9067 9072-9074 9306- 
9313 9321-9323 9375-9376 9391-9392 9406-9407 9437- 
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origin 



RNA 
Source 



Library 
Name 



SEQ ID NOS: 



9440 9444-9445 9454-9455 9517-9518 9531 9561-9562 
9603-9604 9729-9731 9733-9738 9757-9758 9763-9767 
9826 9828-9832 9851-9852 9854-9855 9864-9866 9874- 
9897 9923-9924 9947-9953 9956-9957 9969-9980 1001 1 
10015-10016 10033-10040 10167-10172 10265-10272 
10277 10306 10449-10450 10470-10473 10498-10503 
10537-10542 10592-10594 10607-10608 10612-10614 
10624-10626 10628-10630 10638-10639 10870-10875 
10881-10883 10886-10889 10891-10893 10895-10898 
10904-10905 10913-10914 10980-10985 11035-11037 
11066-11068 11081 11123-11124 11274-11275 11295- 
1 1299 1 1339-1 1350 1 1419-1 1422 1 1465-1 1466 1 1582- 
11583 11586-11602 11607-11608 11679 11693-11695 
I 1731-1 1734 1 1749-1 1750 1 1775-1 1776 1 1780-1 1782 
11803-11804 11835-11836 1 1840 11842-11855 11901- 
11905 11937-11938 12042-12044 12121-12126 12131- 
12132 12150-12151 12186-12189 12194-12196 12206- 
12208 12283-12284 12361 12555-12559 12573-12574 
12581-12582 12615-12618 12637 12653-12654 12673- 
12675 12723 12760-12762 12785-12787 12796-12798 
12805-12806 13077-13079 13083-13086 13576-13579 
13592-13595 13603-13612 13638-13641 13664 13865- 
13866 13885-13887 13903-13905 13994-13997 14008- 
14020 14023-14026 14044-14045 14130-14131 14141- 
14142 14187-14195 14264-14265 14268-14269 14299- 
14301 14313-14317 14346 14360-14369 14604 14607- 
14609 14640-14642 14650-14651 14684-14685 14789- 
14791 15019-15024 15093-15095 15182-15183 15218- 
15219 15257-15259 15290-15291 15406-15407 15486- 
15489 15532-15535 15543-15546 15553-15556 15576- 
15577 15588-15589 15631-15632 15699-15700 15988- 
15990 16006-16015 16044-16046 16075-16079 16086- 
16088 16107-16109 16172 16397-16398 16422-16429 
16451-16452 16470-16478 16498-16500 16609-16611 
16636-16637 16642 16652 16698-16705 16836-16842 
16934-16939 17010-17014 17284-17285 17330-17332 
17963 18015-18016 18029-18030 18136-18138 18400- 
18402 18419-18420 18423-18425 18492-18494 18516- 
18518 18527 18533-18537 18617 18625-18626 18633- 
18637 18671-18672 18689-18692 18717-18722 18750- 
18756 18759-18761 18771-18772 18778-18793 18796 
1 8802- 1 8804 1 88 1 1 - 1 88 1 3 1 8822- 1 8824 1 8856- 1 8880 
18882-18888 18899-18903 18919-18921 18934-18939 
18941 18947-18951 18955-18959 18975-18977 18989- 
18990 18993-18996 19005-19009 19013-19018 19045- 
19048 19057-19058 19062-19065 19074-19080 19102- 
19105 19142-19147 19154-19155 19159 19209-19210 
19213-19220 19251-19252 19257 19260-19262 19266- 
19267 19306-19309 19316-19317 19355-19360 19362- 
19364 19370 19373-19374 19380-19384 19387-19389 
19395-19400 19415-19417 19422-19434 19442-19444 
19446-19448 19461 19487 19526-19529 19536 19560- 
19562 19566 19604-19607 19626 19656-19657 19667- 
19668 19693 19698 19709-19710 19727-19742 19759- 
19763 19800-19808 19813-19815 19921-19929 19933- 
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19946 19953-19957 19962-19963 19972-19981 20029- 
20043 20072-20079 20099-20 102 201 06-20 112 20114- 
20120 20130 20146-20148 20151-20154 20161-20164 
20 1 67-20 171201 80-20 1 94 20 1 98-20207 20222-20225 
20235-20240 20257-20262 20265-20278 20289 203 1 6 
20321-20324 20328-20330 20345-20354 20360 20393- 
20400 204 1 5-20420 20425-2043 1 2044 1 -20446 20469- 
20474 20476-20479 20485-20490 20502-20503 20505- 
205 1 0 205 14-20520 20542-20545 20548-20557 20559- 
20562 20568 20607-20612 20614-20619 20644-20645 
20649-20671 20681 20683-20685 20689-20692 20698- 
20707 20712-20713 20718-20725 20753 20758-20767 
20789-20797 20806-208 1 2 20824-20849 20863 20897- 
20900 20927-20928 20938-20942 20952-20954 20999- 
2 1 004 2 1 027-2 1 045 2 1 062-2 1 066 2 1 069-2 1075 21105- 
21111 21141-21142 21153-21154 21171-21174 21 197- 
21198 21 202-2 1 207 2 1 225-2 1 226 2 1 229-2 1 235 2 1 237- 
2 1 247 2 1 256-2 1 262 2 1 272-2 1 274 2 1 277-2 1 280 2 1 297- 
21298 21301-21303 21351-21352 21434-21439 21446- 
2145021 467-2 1 469 2 1 485-2 1 49 1 2 1 647-2 165521712- 
21717 21 729-2 1 733 2 1 88 1 -2 1 885 2 1 899-2 1 902 2 1 905- 
21910 21917-21921 21924 21929-21938 21948-21950 
2 1 95 5-2 1 957 2 1 97 1 -2 1 972 2 1 978-2 1 982 22000-220 1 5 
22020-22029 22042-22046 22080-22088 22090-22094 
22101-22107 22117-221 19 22141-22151 22160 22169- 
22 1 70 22 1 87-22 1 92 22208-22226 22230 2225 1 -22252 
2226 1 -22264 22277-22289 22300-22302 223 1 8 22329- 
22332 22343-22350 22358-22359 22365-22371 22373 
22381-22388 22399-22404 22409-22410 22434-22435 
22440-22448 22495 22559 22571-22581 22607-22609 
22644-22651 22653-22654 22661-22662 22665-22667 
22671-22674 22703-22706 22760-22762 22794-22796 
22823-22829 22857-22858 22870-22874 22881-22893 
22923-22924 22948-22954 22973 22982-22986 23007- 
2302 1 23047-23052 23070 23080-23083 23 1 1 2-23 1 1 6 
23212-23215 23229-23233 23237-23239 23249 23251 
23329-23337 23343-23344 23382-23390 23399 234 1 2- 
23421 23486-23487 23489-23490 23492-23493 23495- 
23496 23508-23509 23704 23718-23721 23726-23730 
23761-23763 23771-23780 23800 23802-23809 23816- 
23819 23827-23833 23836-23837 23843-23844 23878- 
23880 23890-23892 2394 1 -23956 23959 24005-240 1 1 
24014-24018 24021-24024 24772-24774 25085-25090 
25279-25290 25307-25308 25319-25322 25373-25375 
25403-25407 25598-25603 26196-26199 26209-26213 
262 1 7-262 1 8 2622 1 -26223 26237-26239 26258-26259 
26266 26304 26327 26337 26347-26348 26350-26352 
26359-26365 26373-26374 26376-26377 26395 26423 
26469-26470 26596-2660 1 26665-26666 2668 1 -26683 
26691-26694 26736 26755-26756 26788-26789 26844- 
26845 26876-26879 27044-27047 27053-27057 27067- 

27206 27209-27213 272 1 8 27254-27260 27269-27270 
27281-27282 27299-27301 27304-27305 27334 27340- 
27342 27493-27495 27501-27503 27544-27545 27574- 
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27577 27600-27606 27700-27701 27814-27815 27823- 
27824 27861-27864 27890-27892 27940-27942 27970 
28040-28041 28099-28100 28142-28145 28186 28263- 
28268 28286 2831 1-28313 28324-28345 28361-28362 
?84?4 99301-29303 29328-29337 29339-29340 29343- 
29345 29409-294 1 6 29594-29604 297 1 8-2972 1 29940- 
29949 29960-2996 1 30 1 4 1 -30 1 42 30 1 50-30 1 56 302 1 8- 
30220 30233-30235 30240-30242 


adult brain 


Clontech 


ABR001 


15 227-230 329-330 414-418 716-717 934-935 1136- 
1139 1436-1437 1472-1473 1505-1506 1593-1594 2058 
2132-2137 2139-2142 2378-2381 2407 2550-2552 2577- 
2584 2587-2588 3094-3096 3221-3222 3377 3414-3417 
3526-3529 3861 3949-3953 4340-4341 4515-4516 4574- 
4576 4857-4861 4986-4987 5092-5094 5654 5700 5864- 
5866 5992 6140-6143 6540-6541 6570-6571 6814-6831 
7668-7670 7802-7804 7994 8008-8009 8017-8019 8111 
8129-8131 8160 8162 8242-8246 8368-8369 8453-8454 
8512-85 13 8762-8766 8982-8983 9339 9391-9392 9510- 
95169531 9666 9682-9683 9828 10167-10172 10312 
10520-10522 10913-10914 10959-10962 11064 11071- 
11075 1 1345-1 1350 11805-11808 11835-11836 11900 
1 1937-1 1938 12050-12056 12194-12197 12796-12798 
13925-13926 14604 14714-14717 14785-14786 15182- 
15183 15400-15403 15462-15463 15545-15546 15563- 
15564 16123-16128 16174-16176 16570-16573 16601 
16623 16642 16851-16853 16924 16934-16937 17963 
18015-18016 18046-18048 18500-18501 18516-18518 
18535 18655-18658 18671-18672 18762-18766 18955- 
18959 19018 19045-19048 19207-19208 19257 19350 
19380-19384 19447-19449 19484-19486 19526-19529 
19659-19661 19670-19671 19706-19710 19764-19767 
19804-19808 19924-19925 19962-19963 19965-19967 
20 1 20 20 1 89-20 1 94 2023 1 -20234 2027 1 -20273 204 1 2- 
20413 20441-20446 20456-20468 20485-20494 20521- 
20523 20676-20680 20710-20711 20718-20725 20733- 
20734 20747-20751 20824-20826 20836-20843 20926 
21060-21061 21069-21075 21105-211 1 1 21 153-21154 
21353-21354 21410-21414 21454-21457 21554-21556 
21647-21655 21924 21929-21935 22003-22015 22040- 
2204 1 22045-22046 22077-22083 22 1 08-22 116 22165- 
22168 22246-22249 22284-22289 22373-22374 2241 1- 
22432 22625-22628 22637-22643 22671-22674 23080- 
23083 231 12-2311923141 23201-23202 23358-23360 
23412-23418 23526-23531 23761 23793-23797 23802- 
23805 23878-23880 24014-24018 24105-241 13 241 16 
25403-25407 26232-26233 26270-26272 26285-26290 
->AA8s 966R6 97019-97014 27028-^7029 27098-' 7 7099 
27377-27378 27493-27495 27544-27545 27623 27640- 
27641 27729-27739 27840-27844 27970 28361-28362 
28424 29427-29438 30233-30235 


adult brain 


Clontech 


ABR006 


21 360-361 510-511 546-547 579-580 792-795 969-971 
1 165-1 168 1228-1231 1252-1256 1453-1454 1472-1473 
1681-1687 1975-1977 2044-2045 2214-2219 2231-2232 
2270-2271 2306 2396-2400 2458 2826-2827 2951-2955 
3158 3274-3275 3313-3314 3326-3331 3483-3484 3686 
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SEQ ID NOS: 








3856-3857 3939-3941 4080-4082 4091-4095 4173 4441- 
4443 4484-4485 4765-4773 4785-4789 4795-4809 4988 
4992 5364 5930-5931 5971-5972 6155-6159 6450-6451 
7353-7367 7374 7580-7597 7701-7703 7784-7786 7972- 
7975 8020 8101-8104 8106 8152-8156 8162 8184-8185 
8342 8370 8489 8758-8759 8936-8938 8978-8981 9009- 
9017 9029-9030 9063-9067 9069-9078 9306-93 1 1 9339 
9479-9485 95 1 7-95 1 8 9828 9874-9895 9909-99 1 2 1 0033- 
10037 10254-10261 10498-10503 10523-10532 10624- 
10639 10923-10926 10936-10937 11328-11331 11708- 
11710 12573-12574 12743-12750 12785-12787 13556- 
13559 13660-13675 13847-13849 14054-14056 14170- 
14172 14347-14348 14390 14604 14666-14668 14996 
15097 15257 15283-15286 15336-15340 15397-15398 
15576-15577 15886-15887 15896-15905 16022-16023 
16237 16461-16464 16496-16497 16623 16643-16648 
16652 16752-16753 17238-17241 17369-17370 17937- 
17939 17956-17957 18029-18030 18044-18045 18049- 
18064 18393-18394 1841 1-18418 18423-18425 18527 
18536-18537 18719-18722 18762-18766 18778-18780 
18829-18834 18899-18903 18934-18935 19001-19004 
19159 19207-19208 1921 1-19212 19221-19222 19273 
19350 19484-19486 19670-19671 19698 19727-19732 
19736-19742 19800-19808 19814-19815 19855-19856 
19939 19943-19946 19951-19952 19972-19980 20069- 
2007 1 20087-20094 20099-20 1 02 20 1 22-20 127 20157- 
20181 20200-20207 20274-20278 20316 20321-20324 
20414 20441-20446 20456-20468 20491-20494 20524- 
20535 20542-20545 20547 20554-20557 20607-20612 
20676-20680 20718-20725 20747-20751 20897-20900 
21005-21008 21069-21071 21088-21096 21 145-21 148 
21157-21 169 21171-21174 21 176-21180 21213-21215 
21241-21247 21263-21266 21272-21274 21277-21280 
21343-21350 21377-21397 21463-21465 21554-21556 
2191 1-21912 21929-21935 21955-21957 21973-21974 
21978 22007-22015 2201 9 22045-22046 22070-22076 
22080-22088 22090-2209 1 22 1 08-22 1 1 4 22 1 20-22 1 27 
22135-22138 22144-22151 22158-22159 22246-22249 
22284-22289 22347-22348 22375-22382 22389-22432 
22625-22628 22653-22654 22671-22674 22833-22834 
22881-22886 22916-22922 23007-23021 23071 23080- 
23083 23223-23225 23229-23233 23358-23360 23379- 
2338 1 234 1 2-234 14 23434-23438 23486 23506-23507 
23543-23544 23555-23565 23771-23780 23827-23833 
23841-23844 2394I-23956 24035-2404O25213-25219 
25279-25290 253 1 5 25383-254 1 5 26235-26236 26280 
263 1 0-263 1 4 26337 2636 1 -26365 26409-264 1 0 26425- 
26427 26603 26687 26860-26862 27067-27070 27100- 
27102 27105 27193-27200 27209-27213 27441-27443 
2 / j 62-2 00_> 2 /36V-2 Ovz LI ol \ -l 1 82 2 2/S23-z/o_>6 
28146-28147 28296 28464 29328-29331 29343-29345 
~>QAC\Q IQd 1 A 9Q41Q-9Q44S ?0Q40-*>Q940 lfi?0S ~\0~>1\- 

30223 


adult brain 


Clontech 


ABR008 


30 32-33 42-44 101 167 180-181 197-200 233-234 307- 
308 319-327 329-330 332 414-420 540-545 549 576-580 
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Name 



SEQ ID NOS: 



612 652 65 6 667-668 694-695 706-71 1 716-/17 763 845- 
848 852-855 864-867 895-898 900 910 912 927 949-950 
953-954 981-985 1001-1005 1029 1044-1046 1097-1098 
1107 1123-1127 1131-1133 1158-1161 1 169-1179 1185- 
1187 1194 1196-1198 1203-1204 1210-1211 1232-1237 
1273-1279 1304 1307 1409-1410 1432-1435 1470 1483 
1508-1510 1512 1514 1566-1575 1577-1589 1591-1594 
1596 1599-1610 1618-1619 1622-1626 1629 1632-1636 
1640-1641 1643-1648 1675 1678-1687 1692-1693 1705- 
1714 1717-1719 1721-1723 1828 1838 1851 1853-1854 
1885-1886 1905-1907 1923-1927 1931 1956-1959 1961- 
1962 1967-1988 1990 2144-2150 2194-2203 2206-2219 
2231-2232 2270-2274 2284-2298 2306 2379-2380 2383- 
2415 2457 2475 2570-2590 2592-2603 2607 2663-2665 
2675-2678 2708 27 1 0 2724-2726 2730-2732 278 1 -2782 
2806 2808-281 1 2826-2827 2871-2876 2886-2887 2889- 
2891 2920 2923-2924 2934-2935 2948-2949 2951-2955 
2983-2986 2988-2989 3001 3016-3017 3039 3090 3098- 
3100 3105-3106 3130 3147-31693182-3187 3192-3193 

3 1 95-3^ 12 321 4-32 15321 9-3229 3237-324 1 3244-3246 
3250-3272 3276-3277 3290 3309 3313-3314 3322-3323 
3326-3331 3377 3414-3420 3426-3433 3477-3478 3507 
3512-3514 3518-3520 3526-3529 3548 3555-3558 3593 
3595-3599 3604 3618-3619 3635-3636 3657-3660 3671- 
3672 3683-3684 3687-3691 3693 3704 3735-3736 3752- 
3753 3780-3817 3862 3866-3867 3873-3875 391 1 3949- 
3953 4053-4054 4062-4085 4090 4121-4126 4131 4141- 
4 1 43 4 1 5 1 -4 1 55 4 1 74 4209-42 1 1 4484-4485 4515-4516 
4534 4536-4539 454 1 -4542 4546 4574-4578 4593-4594 
4660-4662 4700 4720-4725 4751-4758 4762-4773 4777- 
4779 4785-4789 4795-4809 4819-4823 4825-4826 4854- 
4856 4874-4889 4946-4948 4950-4956 4958-4963 4970 
4984-4987 5 1 00-5 1 08 5 1 22 5 1 24-5 1 26 5 1 3 1 -5 1 32 5 1 46 
5 1 54-5 1 79 5 190-5 1 9 1 5246-5252 5272-5275 533 1 -5332 
5485-5486 5525-5526 5532-5533 5557-5560 5567-5568 
5655 5695-5698 5744-5747 5803-5804 5856-5858 5885- 
5886 5899-5902 5973-5975 5977-5978 6005-6006 6010- 
6021 6026-6042 6154-6161 6166-6168 6184-6185 6209- 
6^11 6219-6222 6235-6237 6297-6298 6341 6350-6351 
6367 6378 6406-64 1 0 6439-6440 6450-645 1 6542-6543 
6549-6577 6582-6584 6622 6624 6640-6644 6662-6664 
6669-6670 6773-6778 6832-6850 6884-6885 6898-6899 
6943-6958 7 1 87-7 1 9 1 7 198-7203 7206-7208 72 1 3-72 1 5 
7236-7237 7249-7266 7275-7278 7350-7352 7364-7365 
7551 7561-7562 7580-7600 7615-7617 7630-7636 7668- 
7673 7681-7687 7693-7696 7698 7734-7736 7745-7746 
7763-7771 7787-7788 7798-7801 7805-7808 7815-7818 
7898-7901 7904-7912 7917-7918 7921-7923 7947-7948 
7978-7983 7986-7987 7993-7994 8002 8006-8007 8010- 
8016 8043-8045 8047-8048 8059-8068 8097 81 07-8108 
81 P-81 16 8132-8144 8152-8156 8160-81 77 8 1 84-81 85 
8187-8^00 8204-82 1 0 8227-8232 8253-8257 8269 8297- 
8307 8342 8347-8348 8351-8360 8363-8364 8391-8399 
8409-84 1 5 8420-842 1 8430-8452 8457-8458 846 1 -8477 
8484-8505 8509 8512-8513 8543-8550 8554-8555 8588- 
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I 


8597 8612-8616 8688-8690 8709 8724-8737 8758-8759 
8771-8776 8914-8945 8998-9001 9009-9020 9036 9049- 
9067 9069-907 1 9075-9078 93 1 7-93 1 8 9337-9339 9375- 
9376 9382 9427-9428 943 1-9433 9437-9440 9456-9458 
9479-9481 9510-9518 9529-9531 9552-9554 9563-9566 
9585 9590-9592 9594-9602 961 7-9626 9667 9672 9732 
9745-9754 9786-9790 9792-9795 9808-9812 9828-9832 
9857-9861 9867-9868 9874-9895 9899-9904 9909-9912 
9925-9953 9965-9980 9984-9992 9997-10009 10033- 
10037 10164-10172 10265-10267 10320-10323 10326- 
10328 10454-10466 10470-10482 10498-10505 10513- 
10515 10520-10522 10543-10549 10595-10599 10603- 
10606 10609-10611 10615-10630 10640-10644 10780- 
10782 10834 10876 10881-10883 10895-10898 10906 
10930-10933 10936-10937 10940 10965-10966 10972 
10976-10978 10980-10985 11024-11027 11042-11044 
11064-11070 11080 11 160 11204-11207 11212-11216 
11228-11229 11317-11321 1 1345-1 1350 1 1397-1 1398 
11476-11478 11711-11712 11743-1 1744 11757-11760 
11805-11809 11840 11842 11878-11879 11890-11891 
1 1901-1 1905 1 1910-1 191 1 1 1916 1 1934 1 1937-1 1938 
1 1947-1 1950 1 1971-1 1973 1201 1-12013 12050-12057 
12102-12110 12112-12115 12117-12118 12144-12146 
12190-12191 12194-12196 12202-12210 12215-12217 
12225 12241-12253 12255-12258 12374-12377 12398- 
12401 12403-12405 1 2408-12409 12412-12419 1 2436 
12545-12546 12571-12574 12593-12597 12610-12612 
12625-12631 12637 12641-12645 12648-12654 12659- 
12662 12668-12669 12723 12785-12787 12869 12898- 
12899 13100-13106 13499-13528 13531-13539 13545- 
13559 13571-13573 13576-13580 13584-13588 13632- 
13633 13638-13641 13645-13651 13668-13672 13757- 
13759 13850-13853 13885-13887 13898 13918-13919 
13930 13994-13997 13999-14003 14044-14045 14058- 
14059 14061-14063 14092-14094 14105-14106 14170- 
14172 14192-14195 14199-14201 14209-14215 14227 
14236-14238 14261-14263 14283-14291 14307-14317 
14344-14345 14360-14369 14389-14392 14452-14455 
14570-14574 14604 14607-14609 14650-14651 14681- 
14682 14684-14704 14709-14719 14789-14791 14822- 
14838 14846-14847 14871-14874 14991-14992 14994- 
14996 14998-15002 15009-15024 15093-15095 15151- 
15157 15187-15189 15212-15215 15218-15219 15222- 
15224 15243-15248 15250-15251 15257-15259 15283- 
15286 15288-15289 15292-15293 15300-15301 15329- 
15340 15343-15344 15347-15359 15381-15385 15397- 
15398 15404-15407 15443-15453 15460-15461 15464- 
15465 15468-15472 15476-15478 15485 15491-15525 
15543-15544 15563-15564 15567-15577 15591-15592 
15606-15607 15623-15628 15661-15663 15688-15694 
15699-15700 15705-15708 15766-15771 15780-15788 

i - ore i com l conn i ccqc i cnri'i 1 sOOI 1 ^Qf* 1 - 1 

15981-15982 15988-15990 16030-16043 16053-16058 
16060-16061 16096-16097 161 18-16120 16123-16128 
16130-16132 16135 16138-16139 16167-16172 16174- 
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16176 16200-16201 16218 16224-16225 16233-16235 
16237 16290-16295 16342-16344 16350-16351 16359 
16422-16429 16451-16452 16456-16460 16470-16472 
16479-16481 16496-16497 16501-16504 16553-16556 
16574-16577 16614-16615 16623 16628-16631 16635 
16643-16655 16710-16712 16714-16723 16730-16733 
16738-16739 16742 16745 16747-16748 16752-16753 
16765-16767 16812-16821 16836-16842 16854-16858 
16860-16870 16878-16898 16903-16909 16911-16912 
16925-16932 16946-16948 16967-16974 16996-16999 
17018-17023 17067-17069 17074-17079 17115 17117- 
17132 17137-17142 17145-17146 17149-17167 17202- 
17203 17242 17244-17248 17263-17267 17284-17306 
17330-17332 17359-17360 17366-17370 17396 17457- 
17462 17489-17490 17571-17574 17857-17861 17922- 
17926 17930-17931 17933-17939 17949-17950 17953- 
17955 17958-17962 17995-18004 18020-18022 18029- 
18030 18038-18042 18055-18060 18097-18134 18136- 
18138 18269-18270 18403 18421-18422 18500-18501 
18516-18518 18533-18535 18621-18624 18651-18658 
18661 18668-18672 18717-18726 18745-18749 18759- 
18760 18762-18766 18787-18793 18806-18807 18829- 
18834 18846-18853 18857-18880 18894-18896 18904- 
18907 18915-18933 18947-18950 18964-18969 18993- 
18995 19001-19009 19012 19029-19035 19045-19048 
19055 19057-19065 19068-19070 19074-19080 19091- 
19092 19096-19101 19142-19147 19159-19161 19211- 
19220 19224 19254-19255 19257 19266-19267 19274 
19295-19296 19306-19307 19310-19312 19316-19317 
19331-19340 19345-19354 19375-19379 19385-19389 
19395-19402 19422-19431 19446-19448 19458-19461 
19464-19486 19510-19524 19526-19537 19539-19554 
1 9560- 1 9562 1 9564- 1 9566 1 9598- 1 960 1 1 96 1 7- 1 96 1 9 
19627 19659-19668 19670-19678 19683-19687 19698- 
19699 19706-19710 19727-19735 19743-19748 19757- 
19771 19773-19808 19813-19815 19819-19822 19855- 
19856 19921-19923 19926-19929 19938-19939 19943- 
19946 19950 19953-19957 19962-19963 19965-19967 
19972-19981 19995-20017 20026-20027 20053-20079 
20087-20094 20099-20105 201 1 1-201 12 20120-20154 
20157-20181 20189-20194 20198-20221 20231-20241 
20244-20252 20257-20262 20265-20270 20274-20278 
20281-20282 20286-20287 20289-20296 20299 20328- 
20330 20336-20338 20345-20354 20357-20359 20401- 
20405 20414-20417 20425-20431 20437-20471 20475- 
20479 20491-20496 20505-20510 20514-20536 20542- 
20545 20547 20554-20568 20575-20578 20607-20612 
206 1 4-2061 5 20625-20628 2063 1 -20636 20642-20643 
20646-20687 20689-20692 20708-20734 20739-20757 
20767 20789-20797 20801-20812 20822-20823 20827- 
20849 20853-20854 20863 20865 20879-20880 20890- 

lAArti "irtftn ")Afi"*"> '*)AO/1■ , ">AO/1© TftO/IQ ")f&Ov"> ^AQC/I 

20977-20984 20999-2 1 008 2 1 0 1 6-2 1 020 2 1 032-2 1 045 
21062-2I06S 21076-21087 21101-21111 21122-21 127 
1 211 33-2 1135 21 153-21 154 21157-21169 21 171-21 174 
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1 




21 176-21193 21225-21226 21237-21247 21253-21271 
2 1 277-2 1 280 2 1 284-2 1294 2 1 297-2 1298 2 1 326-2 1 334 
2 1 343-2 1354 2 1377-2 1397 21410-2141421 434-2 1 439 
2 1 454-2 1 46 1 2 1 480-2 1 482 2 1 485-2 1 500 2 1 532-2 1533 
2 1 5 54-2 1 556 2 1 568-2 1 572 2 1 647-2 1 655 2 1 7 1 2-2 1 724 
2 1 877-2 1 894 2 1 905-2 1 950 2 1 955-2 1 966 2 1 97 1 -2 1 972 
2 1 979-2 1 987 2 1 989-22002 22007-220 1 8 22020-22029 
22040-22041 22045-22049 22056-22059 22074-22083 
22087-22 1 27 22 1 3 5-22 138 221 44-22 156221 58-22 1 59 
22161-22175 22195-22198 22208-2221 1 22218-22224 
22243-22245 22261-22270 22277-22299 22309 223 12- 
22313 22329-22332 22343-22346 22349-22351 22358- 
22359 22365-22371 22381-22382 22389-22392 22394- 
22398 22434-22435 22495 22531-22533 22545-22559 
22561-22568 22571-22581 22599-22602 22607-22609 
22625-22652 22671-22674 22700-22701 22707 22712- 
22715 22730-22731 22743-22748 22767 22805-22816 
22823-22827 22833-22834 22843-22845 22854-22856 
22881-22886 22916-22924 22939 22941-22947 22952- 
22953 22971 22977 22980-22986 23007-23028 23047- 
23052 23064-23067 23071-23073 23080-23083 23085- 
23086 23098-23 101 23125-23 136 23206-23209 23223- 
23225 23229-23233 23237-23239 23245 23329-23339 
23353-23354 23356-23360 23373-23374 23379-23381 
23392-23395 23400-23401 23415-23419 23422 23425- 
23430 23434-23447 23473-23486 23489-23490 23492- 
23498 23506-23507 23514 23543-23544 23549-23565 
23587-23598 23682-23686 23704 23718-23721 23731- 
23736 23742 23762-23763 23768-23805 23810-23819 
23827-23835 23839-23842 23845-23848 23882 23941- 
23956 23959 23999-24001 24005-24011 24014-24018 
24021-24024 24029-24033 24035-24040 24130-24144 
24495-24498 25085-25090 25 1 1 4-25 1 26 25258-25297 
25306-25308 253 14-253 1 8 25322-25330 25334-25337 
25359-25363 25376-25377 25382-25401 25403-25407 
25410-25413 25849-25852 26029-26031 26196-26199 
262 1 7-262 1 8 26258-26259 26265 26280 26284 26294- 
26302 26310-263 14 26327 26332-26337 26354-26355 
26359-26365 26369 26373-26374 26378-26385 26395 
26406-26407 26409-2641 1 26423 26425-26427 26429 
26448-26452 26465-26466 26469-26546 26604-26606 
26657-26659 26667-26668 26678-26680 26705-26707 
76732 26737 26742 26748-26754 26831 26842 26844- 
26845 26860-26862 26873-26875 26879 26888-26890 
27012-27014 27028-27029 27091 27100-27102 27122- 
27128 27147-27149 27193-27200 27218 27247-27251 
27261-27265 27269-27270 27304-27314 2741 1-27431 
27435-27440 27455 27463-27466 27476-27477 27498- 
27500 27504-27507 27520-27521 27544-27545 27548- 
27554 27557-27564 27574-27577 27602-27606 27624- 
27634 27649-27654 27662-27689 27702-27706 27729- 
27739 27750-27756 27784-27788 27790-27796 27799- 
27802 27809-27813 27816-27820 27830-27838 27840- 
77847 27853-27856 27865-27868 27890-27892 27938- 
779^9 28001-28004 28018 28050-28086 28092 28095- 



108 



WO 01/075067 



PCT/US01/08631 



Tissue 
origin 


RNA 
Source 


Library 
Name 


SEQ ID NOS: 








28132 28138-28156281 69-28 1 72 28 1 86 28 1 92-28 1 98 
282 1 9-2822 1 28272-28276 28286 283 1 5-283 1 9 28324- 
28345 28415-28417 28458-28460 28464 28549-28555 
28728-28731 29225-29231 29234-29241 29244-29245 
29249-29270 29272-29276 29288-29289 29304-29308 
2r)55Z-Zy55 1 ZyS'* \ -ZyjJo zyj /8-zvj /y £y , w* zy-'Jo©- 
29472 29594-29604 2961 1-29613 29718-29721 29872- 
29875 29940-29953 30135-30140301 84-30 1 99 30205 
30221-30223 


adult brain 


Clontech 


ABR01 1 


2458 6140-6143 7200-7201 8512-8513 9550-9551 9905- 
9908 11274-11275 12194-12196 12642-12644 14261- 
14263 17937-17938 18029-18030 18136-18138 18421- 
18422 iojJj lyjOi iy5i4-iyoij iyyz i- lyyzi zuduj- 
20509 20614-20615 2068 1 22243-22245 22399-22404 
27067-27070 27100-27102 28361-28362 29339-29340 
29343-29345 30218-30220 


adult brain 


BioChain 


ABR012 


315-316 2926 59 19-592 1 7778-7783 7794 7972-7975 
9552-9554 10277 10306 10873-10875 12555-12559 
14261-14263 14650-14651 15326-15328 16548-16549 
1 6652 1 7454 19814-19815 2043 /-2044U 1 1 1 15-1 1 12/ 
21587-21646 21978 22358-22359 22663-22664 23358- 
23360 23827-23833 26879 27067-27070 29339-29340 
29432-29435 30141-30142 


adult brain 


Invitroge 
n 


ABR013 


1476-1477 2814-2815 3221-3222 4795-4809 4970 7815- 
7818 9864-9866 10277 10638-10639 12194-12196 
13638-13641 13918-13919 14261-14263 17454 19012 

19207-19208 198i4-19ol!> I V9 11- \ yyoy) l\sf 1 o-ZU /z;> 
21467-21469 22040-2204 1 22098-22100 23063 23 761 
25322 26205-26206 26732 26853-26854 271 79 27729- 
27739 


adult brain 


Invitroge 
n 


ABT004 


5 1-52 255-256 315-3 16 428 466-467 654-655 785-786 
832-836 847-848 895-898 949-950 1001-1003 1097-1098 
1131-1133 1136-1139 1142-1152 1165-1189 1192 1194- 
1200 1202 1273-1279 1359 1432-1435 1453-1454 1470 
1569-1570 1644-1645 1902 1925-1927 2134-2135 2416 
247 1 -2474 2663-2665 2675-2678 2724-2726 2826-2827 
2886-2887 2923-2924 3266-3267 3352 3377 3477-3478 
3512-3514 3522-3523 3685 4147-4148 4486-4487 4515- 
4516 4562-4573 5073 5139 5291-5294 5493-5494 5695- 
5698 5700 5803-5804 5863 5872 5899-5902 5929 6029- 
6035 6166-6168 6293-6296 6488-6489 6551-6567 72 16- 
7219 7421-7423 7426-7442 7615-7617 7671-7673 7678- 
7680 7693-7694 7916-7920 8010-8012 8020 8049-8056 
8162 8184-8185 8253-8257 8323-8327 8363-8364 8370 
8484-8486 8502-8503 89 1 7-89 1 8 9005-9006 9306-93 1 1 
9339 9391-9392 9522-9525 9585 9664-9665 9794-9795 
9828 9833-9834 9986-9988 10032 10254- 10261 10263- 
10264 10268-10272 10278 10312 10449-10453 10498- 
10503 10520-10522 10603-10606 10638-10644 10835- 
10839 10877-10878 10881-10883 10899-10900 10919- 
10922 10986- 1 1005 1 1222-1 1224 1 1274-1 1275 1 1302- 

1 1 Ifil 1 1 AdA 1 1 ACM 1 1 A AO 11^71 H/Wi 11 f\lQ 1 1 7 1 s_ 
1 1 II -HUO- II HKf 1 II OOV- MO/I MO/J t ID/V II / 1 j- 

1 1716 1 1840 12194-12196 12430-12431 12470-12471 
12562-12563 12671-12672 12720-12722 12785-12787 
13100-13106 13918-13919 13999-14003 14044-14045 
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Tissue 
origin 


RNA 
Source 


Library 
Name 


SEQ ID NOS: 








14098-14099 14117-14122 14141-14142 14166-14168 
14227 14264-14265 14360-14369 14604 14714-14717 
14981-14983 15019-15024 15112 15257 15292-15297 
15329-15331 15381-15385 15397-15398 15408-15414 
15543-15544 15869-15870 15884-15885 15896-15900 
16121-16128 16168-16171 16174-16176 16233-16235 
16408-16409 16498-16500 16570-16573 16609-16613 
16624-16625 16702-16703 16716-16723 16738-16739 
16851-16853 17268-17274 17292-17296 17454 17956- 
17962 1 853 6-18537 1 8624 18717-18722 1 8730-18732 
18750-18756 18796 18842-18845 18897-18898 18925- 
18933 18964-18969 18989-18990 19012 19074-19080 
19148 19207-19208 19213-19220 19224 19253 19260- 
19262 19274 19306-19312 19316-19317 19351-19354 
19363-19364 19407-19411 19432-19434 19441 19511 
19522-19524 19526-19529 19574-19578 19663-19666 
19700-19705 19709-19710 19736-19742 19800-19803 
19814-19815 19921-19923 19933-19937 19939 19950 
19972-19981 20099-20102 20104-20105 20137-20148 
20 1 5 1 -20 1 54 20 1 57-20 1 64 20 1 67-20 1 7 1 20200-20207 
20229-20230 20241 20257-20262 20271-20278 20281- 
20282 20289 20305-20307 20437-20440 20447-2045 1 
20497-20498 20514-20520 20524-20535 20537-20541 
20559-20562 20575-20578 20625-20628 20649-20652 
20681 20683-20685 20698-20707 20712-20713 20806- 
20812 20824-20843 20865 20868-20871 20879-20880 
20890-20900 20927-20928 20957-20962 21026 21 101- 
21111 21 123-21127 21153-21 154 21171-21174 21197- 
21 198 21229-21232 21241-21247 2 1 263-2 1 266 2 1 284- 
21296 21377-21397 21454-21457 21495-21500 21729- 
21733 21788-21799 21899-21902 2191 1-21912 21917- 
21921 21924 21936-21938 21958-21966 22007-22015 
22019 22030-22034 22037-22039 22045-22046 22080- 
22088 22092-22094 22097 22101-22107 22135-22138 
22165-22168 22200-22203 22243-22245 22261-22264 
22277-22289 22303-22309 22381-22382 22405-22408 
22553-22558 22566-22568 22607-22617 22661-22662 
22730-2273 1 22823-22827 22907-22908 22941-22947 
22952-22953 23059-23060 23080-23083 23085-23090 
23212-23215 23229-23233 23251 23321-23327 23399 
23412-23414 23425-23427 23473-23474 23483-23485 
23692-23693 23762-23763 23845-23848 23882 23890- 
23902 23999-24001 24005-2401 1 24056 24481-24490 
25085-25090 25319-25322 25331-25335 25366-25369 
25374-25375 25403-25407 26140-26143 26189-26194 
26205-26206 26258-26259 26327 26337 26349-26352 
26354-26355 26357 26394 26406-26407 26469-26470 
26476-26477 26604-26606 26737 26860-26862 27100- 
27102 27218 27225 27261-27265 27304-27305 27497 
27510-2751 I 27544-27545 27555-27556 27562-27563 
27588 27602-27606 27649-27654 27726-27728 27805- 
27806 27819-27820 28099-28100 28189-28190 28199- 
28203 28468-28484 2851 1 -285 1 3 28580-28595 28910- 
28913 29288-29289 29363 29718-29721 30085-30087 
30135-30140 30224-30232 30236-30239 
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Tissue 
origin 


RNA 
Source 


Library 
Name 


SEQ ID NOS: 


cultured 

preadi- 

pocytes 


Stratagen 
e 


ADP001 


180-181 221 333-335 373-374 395 398-399 461-463 534- 
535 576-578 6 1 9-620 716-717 1 097- 1 098 1235- 1 237 
1240-1241 1453-1454 1474 1705-1714 1912-1913 2015- 
2018 2058 2513 2599-2603 2724-2726 2814-2815 2923- 
2924 2975-2977 3374-3376 3414-3417 3433 3481-3482 
3518-3520 3624 3789-3794 3916-3925 3949-3953 4515- 
4516 4555-4556 4562-4568 4581-4582 4785-4789 4854- 
4862 5190-5191 5572-5573 5580-5586 5768-5772 5802 
5899-5902 5980-5984 6403-6404 6851 7209-7212 7447- 
7449 7534-7535 7604-7605 7615-7617 7630-7636 7695- 
7696 7745-7746 7757-7759 7771 7806-7808 7821 8113- 
8114 8137-8141 8347-8348 8351-8360 8368-8369 8466- 
8476 8497-8499 8607-8609 8612-8616 8723-8732 8762- 
8766 8995-8996 9007-9008 9013-9017 9040-9042 9267- 
9268 9287-9290 9306-93 1 1 9482-9485 9522-9525 953 1 
9735-9742 9826 10253-10261 10277 10490-10493 
10516-10518 10899-10900 10907-10910 11135 11339- 
11344 11399-11402 11416-11418 11431-11432 11465- 
11466 11561-1 1562 11568-11571 1171 1-1 1712 1 1731- 
11734 11739-11740 11780-11782 11835-11836 11873- 
11875 12150-12151 12171-12172 12194-12196 12361 
12432-12433 12470-12471 12545-12546 12601-12602 
12640 12642-12644 12755-12759 12939-12943 12997- 
12999 13077-13079 13556-13559 13592-13595 13629- 
13631 13638-13641 13873-13875 13885-13887 14058- 
1 4059 1 426 1 - 1 4263 1 4274- 1 4276 1 4283- 1 4288 1 4694- 
14701 14784 14818-14820 15070 15100-15109 15182- 
15183 15257 15302-15303 15326-15328 15439-15442 
15545-15546 15588-15589 15600-15601 15658-15660 
15869-15870 16190 16345-16349 16545 16558-16562 
16642 16652 16836-16842 16851-16853 17242 17286- 
17291 17330-17332 17335-17339 17454-17464 17958- 
17962 1 8015-18016 18029-18030 1 8061 18069-18072 
1823 0-18239 18500-18501 18625-18626 1 8644-18650 
18655-18658 18673-18677 18771-18772 18778-18780 
18789 18796 18894-18896 18925-18933 18964-18969 
18975 18989-18990 19045-19048 1 9096- 19101 19207- 
19208 19223 19251-19252 19266-19267 19273 19316- 
19317 19351-19354 19362-19364 19370 19372-19374 
19387-19389 19395-19400 19407-19411 19422-19434 
19442-19444 19515-19521 19564-19566 19670-19671 
19736-19742 19804-19808 19813-19815 19819-19822 
19921-19923 19933-19938 19953-19957 19972-19980 
20099-20 1 03 20 1 30 20 1 6 1 -20 1 64 20 1 89-20 1 94 20226- 
20228 20231-20234 20257-20270 20286-20287 20289 
20328-20330 20360 204 1 5-204 1 7 20432-20440 20447- 
2045 1 20456-20468 20537-20545 20554-20557 20563- 
20567 20625-20628 2063 1 -20634 20676-20680 20686- 
20687 20733-20734 20747-2075 1 20767 20824-20826 
20836-20843 20858-20862 20865 20927-20928 20957- 
20962 20991 21015 21062-21066 21076-21087 21 122 
21 157-21 169 21 181-21 193 2121 1-21215 21225-21226 
21272-21274 21277-21280 21297-21303 21463-21465 
21780-21787 2191 1-21912 21958-21961 21978 22003- 
22006 22020-22025 22040-22041 22048-22049 22062- 
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origin 


RNA 
Source 


Library 
Name 


SEQ ID NOS: 








22073 22080-22083 22092-22094 22 1 20-22 1 27 22 1 4 1 - 
22 1 43 22 1 69-22 1 70 22208-222 1 1 22225-22226 22250 
22265-22270 22277-22289 223 14-223 1 7 22323-22328 
22349-22350 22358-22359 22362-22364 22661-22664 
22669-22670 22698-22701 22726-22727 22852-22853 
22870-22874 22969-22970 22978-22979 23046-23050 
23066-23067 23070 23098-23 1012321 8-232 1 9 23229- 
23233 23236 23252-23256 23358-23360 23379-23385 
23448-23450 23508-23509 23704 23726-23730 23760- 
23761 23764 23770 23798-23799 23802-23805 23845- 
23848 23890-23902 23959 23990-23992 23999-24001 
243 1 3-243 1 4 25085-25090 25336-25337 25340-2534 1 
25374-25375 254 1 6-254 1 7 25680-25686 25986-260 1 6 
26024-26028 26266 26310-26314 26327 26337 26409- 
26410 26421-26422 26607-26609 26684 26705-26707 
26755-26756 26860-26862 26873-26878 27 1 50-27 1 5 1 
27261-27265 27269-27270 27729-27739 27750-27756 
27825-27826 27861-27864 27890-27892 27989-27990 
28099-28 1 00 28 1 86 283 1 5-283 1 6 28365-28370 28407- 
28415 28424 28426-28428 28450-28453 28464 28617- 
28627 28787-28789 29096-29101 29304-29308 29328- 
29331 29354-29357 29508-29518 29663-29672 29926- 
29935 29960-29961 30141-30142 30218-30220 


adrenal 
gland 


Clontech 


ADR002 


48-49 51-52 329-330 332 546-547 635 652 656 694-695 
864-867 901-904 1005 1058 1 158-1 161 1273-1279 1453- 
1454 1516-1519 1551 1608-1610 1651-1652 1654-1656 
1661-1675 1705-1714 1914 1990 2015-2018 2058 2306 
2383-2388 2393-2395 2417-2422 2517-2518 2540-2541 
2599-2603 2675-2678 2695-2698 291 1-2912 2923-2926 
295 1-2955 2983-2986 3000 3004 3 107-3 108 3322-3323 
3365 3441-3442 3605-3607 3649-3653 3693 3781-3784 
3871-3872 3939-3941 4053-4054 4156-4157 4165-4170 
4413-4414 4515-45164542 4550-4551 4581-4582 5057- 
5059 5109-51 15 5285-5287 5376-5378 5480-5482 5538- 
5540 5695-5698 5766-5767 5802 5946 601 1-6021 6081- 
6082 6166-6168 6223-6225 6299-6300 6339-6340 6403- 
6404 6454-6458 6852 6857-6858 7209-7212 7228-7237 
7258-7263 7407-74 1 4 7461 -7464 7536-7541 761 1-7612 
7630-7636 7657-7659 7681-7687 7693-7694 7745-7746 
7757-7759 7794 7806-7808 7823 7890 7957 7984-7985 
7990-7992 8020 8025-8026 8069-8070 8079 8 1 45-8 1 56 
8233 8301-8309 8370-8374 8430-8433 8461-8464 8504- 
8505 8539-8542 8607-8609 8688 8736-8737 8758-8759 
8762-8766 8982-8983 9002-9004 9072-9074 9456-9458 
9460 9472-9474 9526-9530 9535-9537 961 7-9626 9675 
9733-9738 9743-9744 9770-9771 9780-9781 9794-9795 
9828 985 1 -9853 9923-9924 9945 9965-9968 9984-9985 
10015-10016 10263-10264 10273-10274 10277 10279- 
10280 1031 1 10320-10323 10513-10515 10531-10532 
10543-10549 IO592-I0594 10603-10606 10627 10640- 
10644 10780-10782 10870-10872 10881-10883 10891- 
10893 10906 10913-10914 1 1081 1 1297-1 1299 1 1405- 
1 1407 1 1465-1 1466 1 1546 1 1582-1 1583 1 1612-1 1639 
1 1669-1 1671 1 1809 1 1901-1 1907 1 1918-1 1920 12 194- 
12196 12202-12205 12237-12238 12256-12257 12259- 
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Library 
Name 


SEQ ID NOS: 








12262 12455-12459 12470-12471 12486-12540 12545- 
12561 12590-12592 12601-12602 12723 12785-12787 
12943 12968-12969 12997-12999 13077-13079 13581- 
13583 13592-13595 13638-13641 13665 13676 13931- 
13933 14170-14172 14257-14263 14304-14305 14360- 
14369 14456-14458 14604 14661-14662 14684-14685 
14789-14791 15025-15069 15098-15099 15218-15219 
15243-15248 15250-15251 15258-15259 15290-15291 
1 5329- 15331 1 5392- 1 5396 1 5406- 1 5407 1 54 1 2- 1 54 1 4 
15526-15527 15536-15537 15578-15580 15688-15694 
15906-15907 15961-15963 15988-15990 16118-16120 
16174-16176 16226-16227 16350-16351 16365-16366 
16461-16464 16508-16511 16600 16623 16636-16637 
16643-16648 16749-16753 16851-16853 16894-16896 
16911-16912 16933-16937 17042-17057 17067-17069 
17255-17256 17264-17267 17292-17296 17372-17374 
17441-17450 17454 17569-17570 17583-17584 17958- 
17962 18005-18006 18029-18030 18065 18412-18418 
18421-18425 18500-18501 18577-18578 18587-18616 
18619-18620 18644-18650 18691-18692 18723-18726 
18738-18758 18762-18766 18789 18796 18836-18838 
18856 18899-18903 18910 18934-18935 18975 18983- 
18985 18989-18990 19001-19004 19062-19065 19071- 
19080 1921 1-19212 19228-19229 19257 19271-19272 
19350-19354 19363-19364 19370 19401-19402 19407- 
19411 19415-19417 19422-19431 19487 19514 19560- 
19565 19604-19607 19620-19622 19656-19657 19659- 
19661 19667-19668 19683-19687 19693 19698 19700- 
19708 19727-19732 19759-19763 19800-19808 19814- 
19815 19855-19856 19915-19920 19933-19937 19943- 
19946 19965-19967 19972-19980 20029-20043 20072- 
20073 20 1 06-20 1 1 0 20 1 46-20 1 50 20 1 6 1 -20 1 64 20 1 67- 
20171 20189-20197 20208-20214 20219-20221 20235- 
20240 20243 20250-20252 20265-20273 20305-20307 
20321-20324 20328-20330 20361 20366-20368 20401- 
20405 204 1 5-204 1 7 2043 7-20440 20485-20490 20505- 
205 1 0 205 1 4-20523 20547-20553 20569-20574 20607- 
20612 20676-20680 20710-2071 1 20727-20732 20758- 
20766 20788-20791 20819-20821 20836-20849 20855- 
20857 20866-20867 20926 20938-20942 20948-20949 
20963-20972 2 1 005-2 1 008 2 1 072-2 1 087 2 1 1 4 1 -2 1 1 42 
21 157-21 169 21 171-21 174 21208-21210 21241-21247 
21377-21397 21410-21414 21451-21453 21480-21482 
2 1 485-2 1 494 2 1 647-2 1 655 2 1 88 1 -2 1 885 2 1 899-2 1 902 
21958-21961 21973-21974 21983-21987 22007-22015 
22026-22029 22035-22036 22070-22073 221 15-221 19 
22128-22134 22141-22143 22152-22156 22169-22170 
22 1 87-22 1 92 22 1 95-22 198 22204-22207 222 1 8-22224 
22261-22276 22284-22289 22292-22299 22303-22308 
22312-22313 22318 22358-22359 22365-22371 22373 
22375-22376 22409-22410 22433 -22435 22455-22465 
22495 2256 1 -22568 22625-22628 2267 1 -22674 22690 
22696-22697 22700-22701 22737-22739 22760-22762 
22810-22816 22823-22827 22857-22858 22887-22891 
22954 23046 23051-23052 23071 23252-23256 23329- 
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23337 23356-23357 23439-23447 23488 23499-23505 
23599 23704 2373 1 -23736 23827-23833 23845-23848 
23871-23875 23878-23880 23882 23890-23902 24014- 
240 1 8 2402 1 -24024 24056 24 1 30-24 1 44 24 1 94-24 1 96 
24446-24448 25085-25090 25289-25290 25293-25297 
25323-25325 25705-25715 26024-26028 26033-26049 
26237-26239 26252 26258-26259 26361-26365 26383- 
26385 26428-26429 26431 26469-26470 26479-26545 
26559-26560 26563-26566 26596-26601 26665-26666 
26676-26677 26746 26748-26754 26804-26805 26853- 
26854 27158-27163 27209-272 1 3 27379-27380 27383 
27401-27410 27441-27445 27520-27521 27544-27545 
27600-27601 27649-27654 27697 27812-27813 27825- 
278^6 27890-27892 27929 28050-28059 28095-28096 
28424 28446-28448 28458-28460 29328-2933 I 29343- 
29345 29940-29949 29954-29955 301 35-30 1 40 30 1 50- 
30156 30189-30194 


adult heart 


GIBCO 


AHR00I 


30 42-44 51-52 124-125 156 180-181 192 197-200 202- 
203 221 227-230 260 294-301 315-316 324-325 329-330 
332-335 373-374 395-397 408-41 1 414-421 425-427 505 
515-517 529 576-578 605-606 660 685-688 7 1 6-722 738- 
740 825 845-846 849-85 1 89 1 895-898 90 1 -904 914 919- 
931 934-936 1001-1003 1005 1028 1047 1071 1092-1094 
1097-1098 1158-1161 1185-1187 1235-1237 1240-1241 
1243-1245 1249-1262 1280-1282 1302-1303 1306 1312- 
1313 1418-1419 1424-1429 1431 1453-1454 1467-1470 
1474 1476-1477 1483 1488-1489 1569-1570 1608-1610 
1618 1626 1667-1668 1692-1693 1792-1794 1828 1866- 
1872 1905-1907 1912-1913 1925-1927 1943 1961-1962 
1986-1987 1990-1992 2036 2222-2226 2272-2276 2341- 
2343 2393-2395 2404-2406 2440-2444 2471-2474 2565- 
2566 2570-2574 2599-2603 2625 2675-2678 2692-2694 
2706 2861 2864 2867-2868 2912 2923-2924 2926 2975- 
2977 2988-2989 2993 3001 3006-3008 3090 3126-3127 
3 1 5 1 -3 1 54 3 1 6 1 -3 1 63 3205-3207 3223-3225 3228 3276- 
3277 3281-3287 3326-333 1 3374-3377 3392-3396 3433 
3435-3442 3452-3454 3507 353 1-3534 3620-3621 3661- 
3663 3693 3729-3730 3770-3772 3789-3794 3834-3835 
3930 3939-394 1 3949-3953 4067-4072 409 1 -4096 4 1 24- 
4126 4141-4143 4338-4341 4354-4355 4420-4421 4469- 
4470 4515-4516 4525 4531-4533 4555-4556 4562-4573 
4579 4581-4582 4600-4601 4623-4643 4651 4663-4665 
4675-4680 4698-4699 4785-4789 4825-4826 4833-4836 
4857-4861 4971-4974 4989-4991 5057-5059 5074-5081 
5084-5085 5138 5246 5253-5266 5335-5336 5362-5363 
5474-5477 5519-5521 5530-5531 5557-5560 5567-5568 
5580-5583 5700 5743-5747 5754-5757 5802 5805-5807 
5827-5828 5875-5879 5919-5921 5939-5941 5965-5966 
5973-5975 5977-5978 5980-5984 6084 6135-6136 6166- 
6 1 68 6209-62 1 1 6284 6389 6392 6400 6403-6404 6450- 
6451 6523-6526 655 1-6567 6622 6674-6675 6773-6778 
7209-7212 7236-7240 7256-7263 7283-7284 7481 7536- 
7541 7557-7559 7580-7597 761 1-7612 761 5-76 1 7 7620- 
7621 7630-7636 7671-7673 7678-7689 7695-7696 7701- 
7703 7726-7727 7729-7741 7745-7746 7757-7759 7778- 
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t 
1 






7783 7787-7794 7798-7801 7806-7808 7815-781 8 7822 
7890 7906-7912 7921-7925 7972-7975 7977-7983 7994 
7999-8001 8008-8009 8013-8016 8020 8069-8070 8077- 
8079 8084-8085 8090-8093 8098-8100 8107-8108 81 12- 
8114 8117-8121 8137-8141 8145-8151 8187-8200 8247- 
8248 8250 8297-8300 8310 8342-8360 8368-8369 8409- 
8414 8434-8452 8466-8476 8497-8499 8512-8513 8539- 
8542 8612-8616 8688 8698-8700 8751-8753 8758-8759 
8762-8766 8768-8779 8919-8933 8978-8981 9013-9017 
903 1 -9036 9040-9045 9049-9067 9 1 96-9200 9306-93 1 1 
9321-9323 9331-9333 9391-9392 9395-9396 9427-9428 
9443 9472-9476 9478-9481 9487-9488 9491-9493 9506- 
9509 9517-9518 9529-9531 9535-9537 9581-9584 9593 
9603-9604 961 7-9626 9659 9726-9727 9729-973 1 9735- 
9744 9794-9795 9799-9800 9803-9807 9826 9828-9832 
9851-9852 9857-9861 9874-9895 9916-9920 9923-9924 
9969-9980 9984-9985 9997-10009 10012 10017-10019 
10025-10026 10033-10040 10161-10163 10167-10172 
10262 10268-10274 10277 10306 10326-10328 10451- 
10453 10470-10473 10484-10489 10491-10493 10498- 
10503 10519 10537-10538 10551-10554 10592-10594 
10600-10606 10612-10614 10628-10630 10870-10875 
10877-10878 10881-10883 10894 10901-10902 10913- 
10914 10931-10933 10976-10978 11021 11066-11068 
11123-11124 1 1202-1 1207 11291-11299 11308-11310 
11314-11315 11321 11326-11327 11345-11350 1 1372- 
1 1396 1 1468-1 1474 1 1476-1 1478 1 1495 11515-1 1517 
11538-11540 11546 1 1565-11567 11579-11581 11609 
11644-11648 11658-11659 11711-11712 11714-11720 
11731-11734 11745-11748 11780-11782 11803-11804 
11809 11835-1 1837 1 1901-11905 1 1921-1 1930 1 1941- 
1194411951 11977-11978 12023-12041 12050-12056 
12117-12118 12131-12132 12135-12137 12140 12150- 
12151 12173 12192-12196 12202-12208 12256-12258 
12361 12374-12401 12455-12459 12470-12471 12475- 
12476 12555-12559 12573-12574 12590-12596 12637 
12642-12644 12655-12658 12668-12669 12723 12725- 
12727 12755-12759 12785-12787 12796-12798 12805- 
12806 12872-12881 12970-12972 12978-12981 12997- 
12999 13077-13079 13545-13548 13563-13564 13567- 
13568 13576-13579 13592-13597 13652-13659 13674- 
13675 13873-13875 13898 13916-13919 13954-13956 
14023-14026 14036-14037 14044-14045 14048-14053 
14058-14060 14129 14137-14138 14166-14168 14192- 
14195 14209-14215 14236-14238 14264-14265 14283- 
14288 14304-14305 14355-14356 14360-14369 14498- 
14501 14604 14640-14644 14650-14651 14684-14685 
14702-14704 14709-14717 14846-14847 14991-14992 
15013-15024 15172-15173 15182-15183 15190-15191 
15218-15219 15243-15251 15253-15255 15257-15259 
15283-15286 15290-15291 15298-15299 15323-15324 
15336-15340 15344 15399 15412-15414 15530-15531 
15568-15572 15576-15577 15588-15589 15614-15616 
15631-15632 15699-15700 15766-15771 15855-15857 
15863-15870 15881-15885 15925-15931 15988-15990 
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16075-16079 161 10-1 611 2 16137 16141-16143 16226- 
16227 16350-16351 16365-16366 16403-16407 16465- 
16466 16473-16481 16496-16497 16508-16511 16520- 
16529 16536-16539 16600 16602-16611 16619-16621 
16623-16625 16636-16637 16642 16652 16700-16701 
16704-16705 16716-16723 16836-16842 16875-16877 
16894-16896 1691 1-16912 16934-16939 16949-16953 
17036-17041 17105-17106 17116-17118 17124-17126 
17131-17132 17232 17242 17292-17296 17330-17332 
17335-17339 17451-17456 17571-17574 17857-17861 
1 7958- 1 7962 1 800 1 - 1 8003 1 80 1 5- 1 80 1 6 1 8029- 1 8030 
18136-18138 18400-18402 18405-18406 18421-18425 
18490-18491 18495-18501 18533-18537 18583-18584 
18625-18626 18629-18632 18644-18658 18668-18670 
18673-18677 18689-18693 18717-18726 18729-18732 
18745-18749 18759-18761 18771-18783 18789-18793 
18796 18802-18804 18806-18807 1881 1-18813 18822- 
18834 18839-18845 18856-18880 18882-18888 18897- 
1 8903 1 89 1 5- 1 892 1 1 8923- 1 8939 1 894 1 - 1 8942 1 8944- 
18950 18955-18959 18964-18969 18975-18977 18993- 
18995 19005-19009 19013-19018 19029-19039 19049- 
19053 19055 19057-19058 19062-19083 19090 19096- 
19101 19134 19153 19207-19210 19213-19220 19226- 
19227 19251-19252 19254-19255 19260-19262 19266- 
19267 19295-19296 19306-19307 19316-19317 19345- 
19364 19370 19373-19374 19380-19400 19407-1941 1 
19415-19417 19422-19434 19438-19444 19454-19455 
19462-19463 19467-19486 19503 19526-19529 19536 
19560-19562 19564-19566 19586 19604-19607 19656- 
19657 19663-19668 19672-19673 19688 19693 19727- 
19748 19759-19767 19772-19808 19814- 198 15 19819- 
19822 19921-19929 19933-19939 19943-19946 19965- 
19967 19972-19980 20029-20043 20048-20063 20069- 
2007 1 20087-20094 20 1 06-20 1 1 0 20 1 1 4-20 1 20 20 1 30 
20 1 33-20 1 48 20 1 5 1 -20 1 54 20 1 6 1 -20 1 64 20 1 67-20 1 7 1 
20 1 82-20 197 20208-202 1 4 20235-2024 1 20244-20253 
20257-20262 20265-20270 20274-20278 2028 1 -20282 
20289 20299 20305-20307 203 1 6 2032 1 -20324 20336- 
20341 20345-20354 20393-20405 20411 20414-20417 
20425-2043 1 20437-20474 20476-20479 20485-20494 
20505-20509 205 1 4-20535 20554-20557 20559-20578 
20614-20619 20625-20630 20646-20648 20676-20681 
20683-20685 20698-20707 20710-20713 20718-20725 
20727-20734 20747-2075 1 20767 20788 20792-20797 
20806-208 1 2 20836-20849 20863 20865 2087 1 20879- 
20880 20897-20900 20926 20929-20932 20938-20942 
20948-20949 2095 1 20963-20972 20977-20988 20999- 
21004 21015-21020 21027-21045 21060-21066 2 1072- 
21075 21 101-21 104 21 123-21 127 21 137-21 142 21 145- 
21151 21 157-21 169 21 171-21 174 21181-21 193 21202- 
21207 21227-21228 2 1 233-2 1 235 2 1 237-21266 2 1 277- 

2)409 21434-21439 21446-21453 21463-21465 21467- 
21469 21480-21482 21485-21491 2 1 529-2 I 530 2 1 587- 
21655 21881-21885 2 1 892-2 1 894 2 1925-2 1935 2 1 955- 
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2 1 968 2 1 97 1 -2 1 974 2 1 978-2 1987 21 995-2 1 999 22003- 
2201 5 22019-22025 22030-22034 22040-22044 22047 
22050-22055 22060-22061 22070-22076 22098-22107 
22 1 20-22 1 27 22 1 35-22 1 38 22 1 4 1 -22 1 43 22 1 52-22 1 56 
22 1 60 22 1 65-22 1 75 22 1 87-22 1 92 22 1 95-22 1 98 22208- 
222 1 1 222 1 8-22226 22246-22249 2225 1 -22252 2226 1 - 
22276 22284-22289 22300-22302 223 1 0-223 1 8 22323- 
22328 22343-22350 22352-22356 22358-22359 22365 
22373 22383-22388 22409-22410 22495 22553-22559 
22571-22581 22607-22609 22625-22628 22634-22636 
22644-22651 22653-22654 22665-22667 22690 22700- 
22701 22730-22731 22760-22762 22768-22770 22805- 
228 1 6 2282 1 -22822 22843-22845 22857-22858 2288 1 - 
22891 22899-22900 22911 22923-22924 22941-22950 
22952-22954 22969-22970 22973 22977 22980-22989 
22991-22994 22998 23046-23055 23059-23060 23063- 
23067 23070-23071 23094-231 1 1 23138-23140 23201- 
23202 23206-23209 232 1 2-232 1 5 23220-2322 1 23229- 
23233 23235-23236 23251-23256 23279-23281 23356- 
23360 23373-23377 23379-23385 23399 23415-23421 
23433 23473-23474 23486-23487 23489-23490 23492- 
23493 23495-23496 23506-23513 23519-23520 23543- 
23544 23555-23565 23599 23673-23674 23691 23704 
23726-23736 23760-23763 23771-23780 23798-23799 
23802-23805 23827-23833 23836-23837 23849-23852 
23878-23880 23890-23892 23959 23990-23992 24014- 
240 1 8 2402 1 -24025 24056 2521 3-252 1 9 25279-25290 
25307-25308 25313 25331-25335 25340-25343 25347- 
25354 25383-25401 25403-25407 25534-25536 26024- 
26028 26195-26199 26205-26208 26237-26239 26248- 
26252 26258-26261 26266-26267 26273-26280 26285- 
26290 26305-26306 26327-26328 26337 26361-26365 
26369 26373-26374 26389-26393 26395 2641 1 26423 
26460-26463 26469-26470 26479-26545 26563-26566 
26603 26665-26666 26681-26683 26698-26699 26737 
26748-26754 26788-26789 26804-26805 26832 26843- 
26845 26850-26857 26860-26862 26876-26879 26882- 
26884 26980-26984 26988 27037-27038 27040-27043 
27052 27067-27070 27080-27090 27092 27129-27 1 32 
27 1 50-27 1 5 1 27 1 54-27 155 271 73-27 1 74 271 93-27200 
27209-27213 27229-27232 27247-27251 27269-27270 
27275-27276 27283-27287 27304-27305 27343 27348- 
77353 77379-27380 27438 27501-27507 27510-27511 
27544-27545 27551-27554 27560-27564 27600-27601 
27636-77639 27649-27654 27662-27672 27700-27701 
27729-27739 27750-27754 27807-27808 27821-27822 
77861-27864 27896-27927 27986 27989-27990 28001- 
28003 28012-2801 7 28095-28096 28099-28100 28 1 08- 
28121 28142-28145 28160 28186 28286 28290-28292 
283 1 1 -283 1 3 283 1 5-283 1 6 28324-28345 28361-28362 
28421-28424 28426-28428 29265-29267 29278-29283 
29328-29337 29339-29340 29343-29345 29354-29357 
29508-29518 29594-29604 29718-29721 29919-29922 
29940-29953 29960-29961 30141-30142 30150-30156 
30184-30199 30218-30220 30233-30235 30243-30252 
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30361-30368 


adult 
kidney 


GIBCO 


AKD00I 


16 30 42-44 48-49 156 164 167 170-171 180-181 197-200 
202-203 255-256 260 282-284 302-3 1 8 329-330 332-335 
339 358-359 373-375 395 398-399 412-413 419-420 422- 
429 458 461 -467 470-47 1505 515-517 524-525 530-53 1 
619-620 635 661 664 694-695 706-707 716-722 779-782 
785-786 832-836 847-848 852-855 880-882 913 934-935 
938 981-985 1001-1003 1005 1028 1044-1045 1047 1071 
1092-1094 1097-1098 1123-1127 1169-1179 1203-1204 
1240-1241 1280-1282 1295-1297 1302-1303 1307 1312- 
1313 1346-1347 1414-1417 1431 1449-1450 1452-1454 
1456-1460 1467-1470 1483 1488-1489 1499 1569-1570 
1578-1585 1620 1626 1705-1714 1721-1722 1792-1794 
1912-1913 1915-1916 1918-1919 1925-1927 1947-1948 
1 980- 1 982 1 986- 1 987 1 990 20 1 5-20 1 8 203 1 -2032 2058 
2231-2232 2275-2276 2299 2383-2388 2404-2406 2423- 
2424 2471-2474 2570-2574 2599-2603 2649-2650 2695- 
2698 2802 2808-281 1 2820-2821 2871-2876 2883-2887 
2923-2924 2926 2934-2935 2967 2975-2977 2988-2989 
300 1 3006-3008 3020 3039 3078-3079 3090 3112 3151- 
3154 3205-3207 3228 3255-3259 3271 3274-3277 3326- 
333 1 3352 3365 3374-3377 34 1 8-3422 3433 3466 35C7 
3515-3517 3525 3606 3624 3671-3672 3686 3693 3708 
3729-3730 3768-3769 3789-3794 3809 3827-3828 3840- 
3852 3949-3953 409 1 -4095 4 1 24-4 1 26 42 1 3-42 1 4 4220 
4336 4342-4346 44 1 3-44 14 4424-4430 444 1 -4443 4469- 
4470 4515-4516 4531-4533 4542 4555-4556 4562-4568 
4581-4582 4612-4614 4640-4643 4785-4789 4857-4861 
4868-4869 497 1 -4974 5092-5094 5 1 09-5 1 1 5 5 1 92 5269- 
5271 531 1-5325 5335-5341 5370 5512-5521 5532-5533 
5538-5560 5569-5573 564 1 -5649 5695-5698 5700 5802- 
5807 5820-5822 5827-5828 5854-5855 5899-5902 5919- 
5921 5930-5936 5939-5941 5943-5945 5956-5957 5973- 
5975 5977-5978 5980-5984 6040-6042 6 1 35-6 1 36 6 1 70 
6209-621 1 6235-6237 6300 6376 6378 6403-6405 6450- 
6453 6503-65 1 0 6533-6535 6542-6543 6585-6592 6624 
6883 7209-7212 7214-7219 7258-7266 7275-7276 7299- 
7301 7447-7449 7576-7577 7604-7605 7609 761 1-7612 
7615-7621 7630-7636 7640-7642 7657-7659 7671-7687 
7693-7696 7701-7703 7726-7728 7737-7743 7745-7746 
7778-7786 7789-7804 7806-7808 78 1 2-78 1 8 782 1 7891- 
7895 7898-7900 7906-7912 7921-7925 7972-7975 7978- 
7983 7990-7994 8002 8010-8012 8059-8063 8070 8074- 
8076 8079 8107-8108 81 13-81 14 8 1 32-8 136 8 1 45-81 56 
8163-8173 8187-8200 8216-8218 8227-8229 8234 8247- 
8248 8250 8253-8257 8263-8265 8297-8300 83 1 0 8342 
8349-8364 8368-8369 8404-8406 8409-84 1 5 8420-842 1 
8449-8452 8461-8464 8487-8488 8497-8499 8502-8505 
8507-8508 8512-85 1 5 8537-8550 8554-8555 8601-8603 
8607-8609 8612-8616 8688-8690 8751-8753 8758-8759 
8768-8770 8919-8933 8986-8994 9002-9004 9029-9036 
9043-904 S 907">-9074 9084-9085 9267-9" > 68 9306-93 1 ! 
932 1 -9323 9337-9338 9343-9346 9366-937 1 939 1 -9392 
9395-9396 94 1 5-94 1 9 9443-9444 9456-9458 9460 9472- 
9476 9478 9482-9488 9506-95 1 8 9522-9525 953 1 -9534 
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958 1 -9583 9585 9594-9602 96 1 7-9626 9659 9664-9665 
9676 9682-9683 9688 9729-9731 9757-9767 9770-9771 
9786-9790 9794-9795 9799-9800 9826 9828-9834 9848- 
9852 9854-9855 9857-9861 9874-9895 9902-9908 9921- 
9924 9927-9928 9954-9955 9965-9988 9997-10009 
10012 10025-10026 10033-10037 10161-10172 10265- 
10277 10279-10280 10306 10326-10328 10449-10453 
10480-10482 10484-10487 10498-10503 10506-10507 
10513-10519 10531-10532 10543-10549 10588-10601 
10603-10606 10612-10623 10638-10644 10820-10821 
10870-10876 10881-10883 10907-10910 10913-10914 
10931-10933 10938 11010 11024-11025 11069-11070 
11123-11124 11158 11217-11219 11230-11249 11289- 
11290 11295-11296 11300-11307 11317 11326-11327 
11339-11350 11406-11407 11423-11426 11431-11432 
11476-1 1478 11493-11495 1 1544-1 1 546 11553 11582- 
11583 1 1586-1 1602 1 1607-1 1609 1 1612-1 1639 1 1644- 
11648 11658-11661 11711-11712 1 1715-1 1716 1 1718- 
11720 11731-11734 11739-11740 11745-11748 11775- 
11776 11803-11808 11835-11836 11840 11842 11937- 
1 1938 12040-12041 12127-12130 12140 12149-12151 
12175-12176 12186-12189 12202-12208 12256-12262 
12374-12377 12470-12471 12477 12486-12518 12545- 
12546 12555-12561 12565-12568 12601-12602 12615- 
12618 12637 12642-12644 12653-12658 12666-12667 
12676-12678 12714-12715 12720-12723 12725-12727 
12755-12762 12774-12775 12782-12787 12872-12881 
12963-12964 12997-12999 13077-13079 13556-13562 
13592-13595 13603-13612 13638-13641 13668-13672 
13873-13875 13898 13918-13921 13930 13934-13936 
13954-13956 13999-14004 14023-14026 14044-14045 
14058-14059 14166-14168 14170-14172 14186 14192- 
14195 14236-14238 14264-14267 14314-14317 14344- 
14345 14355-14356 14459-14462 14604 14607-14609 
14626 14640-14642 14650-14651 14661-14662 14681- 
14682 14684-14685 14705-14706 14714-14717 14723- 
14724 14784 14789-14791 14809 15013-15018 15093- 
15096 15182-15183 15187-15191 15218-15219 15243- 
15248 15250-15251 15257-15259 15290-15291 15336- 
15340 15412-15414 15457-15459 15530-15531 15545- 
15546 15576-15577 15588-15589 15623-15626 15699- 
15700 15867-15868 15880-15885 15890-15895 15988- 
15990 16006-16015 16044-16046 16053-16058 16115- 
161 17 16121-16122 16130-16132 16141-16143 16152- 
16153 16168-16171 16174-16176 16233-16235 16238 
16315 16360-16361 16364-16366 16368-16372 16408- 
16409 16434-16437 16461-16464 16470-16478 16527- 
16529 16545 16558-16562 16583-16585 16602-16611 
16623 16636-16637 16642 16652-16655 16668-16674 
16683-16693 16700-16703 16716-16723 16800-16801 
16823-16826 16828-16831 16836-16842 16851-16853 
16878-16881 16894-16896 16913-16915 16934-16939 
17010-17014 17026-17028 17036-17037 171 14 17131- 
17132 17145-17146 17153-17154 17156-17159 17238- 
1 724 1 1 7244- 1 7248 1 725 1 - 1 7254 17297-17306 17330- 
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17332 17335-17339 17356-17358 17404-17408 17454 
17922-17923 17951-17952 17958-17963 18008-18009 
18015-18016 18029-18030 18069-18072 18400-18402 
1841 1-18418 18421-18425 18500-18501 18516-18518 
18527 18533-18534 18536-18537 18577-18578 18585- 
1 86 1 7 1 8624- 1 8626 1 8629- 1 8637 1 8644- 1 8650 1 8655- 
18661 18668-18681 1 8689- 1 8693 18717-1 8726 1 8730- 
18732 18738-18756 18759-18769 18771-18772 18778- 
18783 18787-18793 18796 18802-18804 18806-18807 
18811-18813 18822-18834 18836-18838 18854 18856- 
18880 18882-18888 18894-18896 18899-18903 18919- 
18921 18923-18939 18947-18950 18964-18969 18975 
18989-18990 18996 19000 19005-19009 19012-19018 
19025-19028 19045-19048 19054 19057-19058 19062- 
19065 19071-19085 19096-19101 19106-19118 19134 
19138-19140 19142-19147 19153 19163-19201 19207- 
19220 19226-19227 19253-19255 19257 19260-19262 
19273 19306-19309 19316-19317 19345-19354 19361- 
19364 19368-19370 19372-19374 19385-19402 19407- 
19411 19415-19417 19422-19434 19441-19444 19458- 
19461 19494-19496 19503 19512-19513 19515-19521 
19526-19531 19560-19562 19566-19578 19580-19582 
19586 19617-19619 19627 19656-19657 19667-19668 
19674-19678 19693 19698 19706-19710 19727-19732 
19736-19751 19759-19763 19772 19800-19808 19813- 
19815 19915-19918 19921-19929 19933-19946 19953- 
19957 19962-19963 19965-19967 19972-19981 20015- 
2001 7 20026-20027 20029-20043 20048-20052 20069- 
20071 20074-20079 20087-20102 20106-20112 201 14- 
20120 20122-20127 20130 20133-20150 20161-20164 
20 1 67-20 1 94 20 1 98-20207 202 1 5-202 1 8 20229-2024 1 
20244-20253 20257-20262 20265-20270 20274-20278 
20289-20296 20299-20304 203 1 7-20324 20328-20330 
20343-20348 20366-20368 20401-20405 20415-20420 
20425-20455 20469-20471 20482-20490 20501 20510- 
20535 20537-20545 20548-20557 20559-20578 20614- 
2061 9 20625-20630 20635-20636 20642-20665 2068 1 
20688 20698-20707 207 1 0-20726 20733-20738 20747- 
20753 20758-20767 20788-20797 20806-208 1 2 208 1 6- 
208 1 8 20824-20849 20855-20867 2087 1 20879-20884 
20897-20900 20922-20928 20933-20935 20938-20943 
20952-20954 20963-20972 20977-20984 20999-21008 
21021-21023 21060-21066 21069-21 100 21 123-21 127 
21 137-21 142 21 145-21 151 21 171-21 174 21176-21 180 
21 194-21 198 21208-21210 21233-21235 21237-21240 
2 1 248-2 1 252 2 1 256-2 1 266 2 1 272-2 1 294 2 1 297-2 1 298 
21326-21334 21351-21355 21377-21397 21405 21428- 
21453 21458-21461 2 1463-2 1465 2 1 467-2 1469 2 1480- 
21482 21485-21491 2 1495-2 1 500 2 1 529-2 1 530 2 1 532- 
21533 21554-21556 21587-21655 21729-21733 2 1744- 
21747 21877-21885 2 1 892-2 1 894 2 1 9 1 1-21912 21915- 

-> i ro 1 i ifiO/l -) I 0")0 T lOls o t Q1Q "> 1 Qzlfi ~> lQsO 1 

Z 1 9 Z 1 1 I 7 — 4 Z 1 VZv-i l/J 3 ZIVjV _ 1 V^4o-*i \yj\J L I7JJ 

21968 21973-21974 21978-21988 22000-2201 5 220 1 9- 
22025 22030-22034 22042-22044 22047 22056-22076 
22080-22086 22101-22107 221 15-221 16 22135-22138 
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origin 


RNA 
Source 


Library 
Name 


SEQ ID NOS: 




i 

I 




22 1 4 1 -22 1 43 22 1 60 22 1 65-22 1 70 22 1 87-22 1 92 22 1 95- 
22 1 98 22208-222 1 1 222 1 8-22226 2223 1 -22235 22243- 
22250 22253-22255 22261-22264 22271-22289 22300- 
22302 223 1 2-223 1 8 22323-22328 22333-22335 22343- 
22350 22358-22359 22365-22371 22373 22377-22380 
22383-22392 22399-22408 22434-22435 22440-22448 
22455-22465 22495 22531-22533 22551-22558 22560 
22571-22581 22599-22602 22607-22609 22622-22628 
22634-22643 22653-22654 22661-22667 22671-22674 
22690 22700-22701 22726-22727 22730-22731 22760- 
22762 22768-22770 22775-22776 22781-22782 22794- 
22796 22805-22816 22821-22822 22828-22829 22838- 
22849 22852-22853 22857-22858 22899-22900 22925- 
22938 22948-22950 22952-22953 22955-22957 22973- 
22977 22991-22994 22999-23021 23026-23028 23046- 
23052 23059-23060 23063-23067 23070-23071 23098- 
23101 23117-231 19 23138-23141 23201-23202 23206- 
23209 23212-23215 23218-23222 23236 23240-23244 
23247 23249 23251 23261-23262 23328-23337 23343- 
23344 23356-23360 23373-23374 23382-23390 23396- 
23399 23415-23421 23425-23427 23433-23437 23439- 
23450 23470-23474 23486-23487 23489-23490 23492- 
23493 23495-23496 23508-23513 23543-23544 23555- 
23565 23718-23719 23726-23736 23761-23763 23771- 
23 7 80 23 793-23 799 23 802-23 809 23 8 1 6-23 8 1 9 23 827- 
23833 23839-23842 23845-23852 23871-23875 23890- 
23902 2391 1-23940 23959 23999-24001 24014-24018 
24021-24024 24056 24120-24129 24665 24772-24774 
25289-25290 25306 253 14 253 19-2532 1 2533 1 -25335 
25342-25343 25370-25375 25383-25401 25410-25413 
25416-25417 25534-25536 25966-25968 26024-26028 
26196-26199 26205-26206 26237-26243 26252 26261 
26266 26270-26272 26305-26309 263 1 6-2632 1 26327 
26337 26341-26344 26358 26361-26365 26373-26374 
26389-26393 2641 1 26423 26448-26451 26460-26463 
26469-26470 26559-26560 26596-26601 26678-26680 
26698-26699 26737 26755-26756 26806 26828 2683 1 
26842-26843 26846-26849 26853-26857 26860-26862 
26873-26879 26980-26984 27012-27014 27028-27029 
27035 27044-27047 27050-27057 2709 1 27 1 42-27 1 46 
27156-27157 27173-27174 27184-27187 27193-27205 
272 1 8 27247-2725 1 27269-27270 27275-27276 27283- 
27287 27299-27305 27323-27325 2733 1 -27333 2744 1 - 
27444 27446-27449 27498-27507 275 1 0-275 1 1 27544- 
27545 27562-27563 27570-27571 27574-27577 27588 
27593-27594 27600-2761 5 27636-27639 27649-27654 
27662-27672 27698-277C1 27726-27743 27750-27756 
27814-27818 27821-27822 27825-27826 27861-27868 
27896-27928 27943-27947 27989-27990 28008-2801 1 
28050-28059 28097-28100 28105-28122 28142-28145 
28186 28204-28209 28263-28268 28272-28276 28286 
28290-28292 283 1 1 -283 1 3 2836 1 -28364 28424 28426- 
28428 28446-28448 29265-29267 29278-29283 29328- 
2933 1 29339-29340 29354-29357 2937 1 -29375 29432- 
29435 29451-29452 29746-29761 29940-29955 29958- 
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origin 


RInA 
Source 


Library 
Name 


SFO ID NOS- 








2996 1 30085-30087 30 1 4 1 -30 1 42 30 1 50-301 56 30195- 
301 99 302 1 8-30220 30224-30232 30361-30368 


adult 
kidney 


Invitroge 
n 


AKT002 


136-138 255-256 333-335 414-418 543-545 553-554 576- 
578 665-666 716-717 847-848 913 919-922 981-985 1034 
1071 1086-1087 1097-1098 1123-1127 1158-1161 1298 
1312-1313 1346-1347 1461-1463 1569-1570 1692-1693 
1 980- 1 982 20 1 5-20 1 8 2209-22 1 0 2255-2256 247 1 -2474 
2540-2541 2675-2678 3006-3008 3271 3276-3277 3374- 
3377 3435-3440 3452-3453 3507 3789-3794 3834-3835 
3840-3854 3949-3953 4122-4123 4160-4162 4486-4487 
45 1 5-45 1 6 4562-4568 4660-4662 4785-4789 4795-4809 
4971-4974 5149-5150 5331-5332 5510 5700 5932-5936 
5980-5984 6140-6143 6166-6168 6235-6237 6335-6336 
6403-6404 6533-6535 6570-6571 6656-6661 7008-7010 
7209-7212 7216-7219 7536-7541 7611-7612 7643-7647 
7657-7659 7742-7743 7784-7786 7795-7797 78 1 5-78 1 8 
7924-7925 7972-7975 7978-7983 8008-8012 8017-8019 
8046 8059-8063 8079 8142-8151 8187-8200 821 1-8213 
8216-8218 8310 8342 8368-8369 8512-8513 8526-8535 
8543-8550 8554-8555 8936-8938 8982-8983 9036 9072- 
9074 9337-9338 9369-9371 9391-9392 9456-9458 9475- 
9476 9487-9488 9558 9563-9566 9585 9594-9602 96 1 7- 
9626 9735-9742 9759-9762 9828-9832 9851-9852 9916- 
9920 9946 9989-9992 10015-10019 10277 10449-10457 
10520-10530 10588-10594 10600-10601 10603-10606 
10886-10889 11010 11217-11219 11300-11301 11476- 
11478 11544-11545 11603-11606 11658-11659 11715- 
1 1716 1 1731-1 1734 1 1772-1 1774 1 1835-1 1836 1 1842 
11873-1 1875 11937-11938 12121-12126 12131-12132 
12140 12149 12186-12189 12374-12377 12545-12546 
12560-12561 12578-12580 12593-12596 12598 12637 
12723-12727 12796-12798 12968-12969 12984-12985 
12997-12999 13585-13588 13592-13595 13627-13631 
13638-13641 13665 13925-13926 13954-13956 14023- 
14026 14299-14301 14604 14684-14685 14721-14724 
14784 15243-15248 15257 15326-15328 15545-15546 
15576-15577 15588-15590 15593-15601 15623-15626 
15863-15866 16075-16079 16096-16097 16345-16349 
16392-16394 16545 16642 16833-16835 16934-16937 
17026-17028 17238-17241 17251-17261 17335-17339 
17454-17456 1841 I 18423-18425 18527 18533-18534 
18585-18586 18625-18626 18633-18637 18671-18672 
18717-18718 18730-18732 18759-18761 18771-18776 
18778-18780 18790-18793 18796 18802-18804 18822- 
18824 18839-18841 18906-18907 18919-18921 18934- 
18935 18944-18945 19045-19053 19057-19061 19134 
19207-19208 19254-19255 19283-19294 19351-19354 
19362-19364 19368-19370 19390-19402 19407-1941 1 
19461 19494-19496 19503 19560-19562 19567-19578 
19656-19657 19667-19668 19727-19735 19814-19815 
19924-19925 19938 19953-19957 20015-20017 20026- 
20027 20029-20043 20087-20094 20099-20102 20122- 
20127 20130 20146-20148 20161-20166 20182-20194 
20200-20207 20241 20257-20262 20265-20270 20279- 
20280 20290-20296 20328-20330 204 1 2-204 1 3 2042 1 - 
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20424 20432-20446 20456-20468 20472-20474 2051 1- 
20513 20536 20542-20545 20614-20619 20676-20680 
20708-20709 20712-20713 20747-20753 20827-20849 
20855-20862 20901 20922-20923 20926-20928 20943 
20952-20954 20999-2 1 004 2 1 032-2 1 045 2 1 060-2 1 06 1 
21088-21096 21 145-21148 21157-21169 21194-21 196 
2121 1-21212 21229-21232 21237-2124021267-21271 
21326-21333 21377-21397 21410-21416 21446-21450 
2 1 467-2 1 469 2 1 495-2 1 500 2 1 647-2 1 655 2 1 729-2 1 733 
2 1 9 1 7-2 1 92 1 2 1 962-2 1 966 2 1 978-2 1 988 22007-220 1 5 
22019-22025 22062-22069 22074-22076 22092-22094 
22141-22143 22160 22169-22170 22187-22192 22271- 
22276 22309-223 1 3 223 1 8 22343-22346 22495 22553- 
22558 22571-22581 22599-22602 22637-22643 22661- 
22662 22730-2273 1 22768-22770 22838-22842 22859- 
22860 22954 23047-23050 23070 23074-23076 23084 
23212-23215 23258-23260 23386-23390 23419 23433 
23473-23474 23543-23544 23692-23693 23726-23730 
23761 23765-23767 23793-23797 23839-23840 23849- 
23860 23862-23864 23890-23902 23906-23910 24035- 
24040 24665 25258-25278 25410-25413 25583-25593 
25966-25968 26024-26028 26205-26206 26237-26239 
26266 26280 26327 26337 26361-26365 26373-26374 
26557 26607-26609 26879 27035 27053-27057 27269- 
27270 27299-27301 27304-27305 27544-27545 27589- 
27594 27636-27639 2 7729-27739 27799-27802 27816- 
27818 27989-27990 27992-27994 28225-2823 1 28424 
28426-28428 28573-28578 29278-29283 2971 8-29721 
29960-29961 30085-30087 


adult lung 


G1BCO 


ALG001 


112 156 197-200 227-230 273-278 310-314 332 373-374 
419-420 459-460 505 524-525 532-533 549 576-578 635 
669 692-693 716-717 845-848 891 919-922 945-946 1028 
1064-1066 1071 1136-1139 1158-1161 1235-1237 1307 
1411-1413 1431-1435 1705-1714 1721-1722 1792-1794 
1 879- 1 880 1 986- 1 987 2072 2202-2203 2299 2306 2599- 
2603 2886-2887 2975-2977 3195-3197 3273-3275 3281- 
3282 3433 3487-3503 3550-3554 3686 3731-3732 3820- 
3821 3840-3852 4489-4493 4612-4614 4720-4725 5057- 
5059 5335-5336 5557-5560 5801-5804 5846 5919-5921 
6170 6400 6405 6791-6794 7056-7057 7209-7212 7536- 
7541 7654-7655 7660-7665 7693-7694 7742-7743 7747- 
7751 7806-7808 7812-7818 7988 8079 8263-8265 8339- 
8341 8349-8360 8368-8369 8430-8433 8466-8476 8497- 
8499 8510-851 1 8688 891 7-891 8 9072-9074 9306-93 1 1 
9340-9342 9408-9414 9456-9458 9531 9615-9616 9815- 
9820 983 5-9840 985 1 -9852 9874-9895 9899-990 1 9989- 
9992 10017-10019 10038-10040 10277 10306 10498- 
10503 10520-10522 10550 10592-10594 10603-10606 
10759-10764 10873-10875 10895-10898 10980-10985 
11123-11124 11212-11216 11339-11344 11359-11369 
1 1372-1 1396 1 1399-1 1402 1 1423-1 1426 1 1431-1 1432 
1 1473.1 1474 1 1476-1 1478 1 1495 1 1578 1 1609 1 1658- 
11659 1 1669-1 1671 1 1 71 1 -1 1 71 2 1 1 73 1-1 1 734 1 1 809 
12140 12150-12151 12186-12189 12241-12244 12258 
12374-12377 12470-12471 12519-12540 12555-12559 
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SEQ ID NOS: 



12565-12568 12637 12642- 
12881 13563-13564 13592- 
13956 14044-14045 14058- 
14546-14549 14650-14651 
14847 15093-15096 15182- 
15290-15291 15302-15303 
15496-15525 15530-15531 
15990 16044-16046 16053- 
16418-16421 16473-16478 
16557 16570-16573 16576- 
16652 16661 16812-16814 
17070-17071 17232 17268- 
17574 17857-17861 17963 
18029-18030 18136-18138 
18492-18494 18500-18501 
18537 18633-18637 18691 
18758 18771-18772 18789 
18838 18856 18904-18905 
19057-19058 19062-19065 
19251-19255 19283-19294 
19370 19373-19374 19401- 
19434 19442-19444 19515- 
19598-19601 19693 19699- 
19813-19815 19819-19822 
19962-19963 20029-20043 
20161-20164 20167-20171 
2041 5-20420 20437-20440 
20485-20490 20501 20505- 
20562 20631-20634 20649- 
20698-20707 20714-20717 
20758-20767 20824-20843 
20900 20929-20932 20991 
21072-210872112221133 
21 174 21233-21235 21241 
21280 21284-21294 21297 
21404 21447-21453 21492 
21556 21647-2165521744 
21916 21971-2197221978 
22020-22025 22047 22056- 
22107 22165-22170 22187- 
22211 22246-22249 22277- 
22313 22343-22350 22358- 
22410 22455-22465 22495 
22634-22636 22644-2265 1 
22700-22701 22750-22759 
22838-22842 2291 1 22923 
22994 23046 23059-23060 
23233 23235 23242-23244 
23356-23360 23382-23390 
23472 23492-23493 23508- 
23941-23956 23999-24001 
24481-24490 24665 24772- 
25372 25416-2541726024 
26239 26266 26316-26321 
26788-26789 26860-26862 



12644 12796-12798 12872- 
13595 13885-13887 13954- 
14059 14103 14170-14172 
14681-14682 14784 14846- 
15183 15216 15218-15219 
15326-15328 15406-15411 
15699-15700 15880 15988- 
16058 16106 16233-16235 
16508-16511 16545 16550- 
16577 16636-16637 16642 
16894-16896 1 7038-17041 
17274 17330-17332 17571- 
18001-18003 18015-18016 
18412-18418 18421-1 8425 
18527 18533-18534 18536- 
18692 18745-18749 18757- 
18796 18822-18834 18836- 
18976-18977 18993-18995 
19071-19073 19154-19155 
19355-19360 19362-19364 
-19402 19415-19417 19422- 
-19521 19560-19562 19566 
-19710 19727-19742 19772 
19855-19856 19943-19946 
20087-20094 20146-20148 
20241 20289 20317-20320 
20472-20474 20476-20479 
20509 20554-20557 20559- 
20652 20681 20683-20685 
20726 20733-20734 20752 
20855-20863 20881 20897- 
20999-21004 21021-21023 
■21 135 21157-2116921171- 
-21247 21256-21262 21277- 
-21298 2 1351-21352 21403- 
-21500 21529-21530 21554- 
-2 1 747 2 1 892-2 1 894 21915- 
21989-21993 22003-22015 
-22059 22070-22073 22101- 
-22192 22195-22198 22208- 
-22289 22303-22308 223 1 2- 
-22359 22365 22373 22409- 
22553-22558 22622-22624 
22665-22667 22675-22677 
22794-22796 22810-22816 
22924 22952-22953 22991- 
23070 23074-23076 23229- 
23251 23328 23343-23344 
23409-2341 1 23433 23470- 
-2351 1 23543-23544 23761 
24014-24018 24120-24125 
-24774 25319-25321 25370- 
-26028 26196-26199 26237- 
26327 26361-26365 26430 
26879 26988 27052 27142- 
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SEQ ID NOS: 








27146 27193-27200 2721 8 27247-27251 27269-27270 
27493-27495 27504-27507 27544-27545 27600-27601 
27700-27701 27755-27756 27821-27822 27825-27826 

28286 284 1 6-284 1 7 29278-29283 29328-2933 1 29343- 
29345 29352-29353 29960-29961 30141-30142 30224- 
30232 30361-30368 


lymph 
node 


Clontech 


ALN001 


1 67 1 70- 1 7 1 1 80- 1 8 1 302 332 395 425-427 505 635 670- 
671 849-851 919-922 973-987 998-1000 1028 1047 1086- 
1087 1232-1234 1259-1262 1273-1279 1307 1456-1460 
1499 1569-1570 1667-1668 1705-1714 1879-1880 1943 
2063-2065 2126-2129 2272-2274 2404-2406 2409 2471- 
2474 2533 3 1 5 1 -3 1 54 3322-3323 3377 3461-3463 35 1 2- 
3514 3737 3822 3834-3835 3879-3880 4255 4555-4556 
4562-4568 5335-5336 5572-5573 5580 5650-5651 5802 
5805-5807 59 1 0-59 1 1 6403-6404 6832-6850 72 1 6-72 1 9 
7447-7449 7643-7647 7654-7655 7697 7744-7746 7757- 
7759 7763-7770 7890 7972-7975 7978-7985 8010-8012 
8342 8698-8700 9043-9045 9306-93 1 1 9475-9476 9487- 
9488 9531 9615-9616 9780-9781 9916-9920 10273- 
10274 10306 1 1 123-1 1 124 1 1295-1 1296 1 1339-1 1344 
11431-11432 11476-11478 11538-11540 11607-11608 
1 1696 11780-11782 1 1835-11836 12140 12150-12151 
12374-12377 12545-12546 12615-12618 12642-12644 
12723 12760-12762 12782-12784 12796-12798 12872- 
12881 13077-13082 13592-13595 13906 14304-14305 
14546-14549 15182-15183 15190-15191 15290-15291 
15545-15546 15548-15550 15576-15577 15699-15700 
16044-16046 16110-161 12 16284-16289 16370-16374 
16536-16538 16545 16609-16611 16628-16631 16636- 
16637 16642 16652 16954-16961 17046-17057 17131- 
17132 17330-17332 17454-17456 17958-17962 18015- 
18016 18029-18030 18405-18406 18411 18533-18534 
18579-18581 18617 18719-18726 18750-18758 18771- 
18772 18778-18780 18789 18805 1881 1-18813 18822- 
18824 18836-18838 18846-18853 18899-18903 18975 
18996 19018 19062-19065 19090 19122-19131 19138- 
19140 19154-19155 1 921 1-19212 19274 19283-19294 
19370 19380-19384 19390-19394 19401-19402 19415- 
19417 19442-19444 19503 19526-19529 19688 19693 
19706-19708 19743-19751 19813-19815 19915-19918 
19921-19923 19948-19949 19972-19980 20048-20052 
20066-20068 20 1 06-20 1 1 0 20 1 6 1 -20 1 64 20 1 72-20 1 79 
201 82-201 88 20235-20240 20257-20262 20437-20440 
20558 20563-20567 20767 20924-20925 20938-20942 
21027-21031 21233-21235 21277-21280 21377-21402 
2 1 480-2 1 482 2 1 495-2 1 500 2 1 529-2 1 530 2 1 587-2 1 646 
21978-21982 221 15-221 16 22141-22143 22160 22277- 
22283 223 1 2-223 1 3 22336-22342 22358-22359 22373 
22455-22465 22644-2265 1 22668 22690 22700-2270 1 
22732-22735 22737-22739 22823-22827 22838-22842 

23379-23381 23433 23448-23450 23473-23474 23486 
23492-23493 23495-23496 23508-23509 23526-2353 1 
23761 23802-23805 23999-24001 24014-24018 24772- 
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24774 25085-25090 25319-25321 25383-25401 26024- 
26028 26237-26239 26266 26338 26341-26344 26373- 
26374 26479-26545 26755-26756 26855-26857 271 13 
27 1 47-27 1 49 27 1 58-27 1 63 27 1 77-27 1 78 27203-27206 
272 1 8 27245-27246 27269-27270 27283-27287 27304- 
27305 27510-2751 1 27562-27563 27600-27601 27636- 
->-7A.-*o ->78id 7781 5 27825-27826 27861-27864 27989- 
27990 28 1 42-28 1 45 28 1 57-28 1 59 28449 29328-2933 1 
29339-29340 29451-29452 29940-29949 30141-30142 
30150-30156 


young 
liver 


GIBCO 


ALV001 


10-14 165-166 170-171 202-203 218-219 324-325 332 
461-463 534-535 582-584 674-676 847-848 900-904 
1035-1037 1058-1060 1 123-1 127 1346-1347 1431 1470 
1478 1527-1528 1705-1714 1778-1779 1908-1909 1967 
1980-1982 2015-2018 2284-2298 2570-2574 2599-2603 
3255-3259 3276-3277 3374-3376 3507 3512-3514 3518- 
3520 409 1 -4095 4 1 60-4 1 62 4273-4274 4343-4346 4370- 
4371 4515-4516 4562-4568 4600-4601 4640-4643 4857- 
4861 5152-5153 5335-5336 5370 5512-5516 5519-5521 
5572-5573 5899-5902 5997-6000 601 1-6021 6400 6572- 
6574 6585-6592 6791-6794 7209-7212 7214-7215 7258- 
7263 7426-7442 7536-7541 7630-7636 7648-7653 7671- 
7673 7681-7687 7701-7703 7742-7743 7778-7783 7798- 
7805 7815-7818 7930-7932 7947-7948 7995-7997 8017- 
80 1 9 8079 8113-8114 8145-81518157-815981 87-8200 
8242-8246 8250 8342 8349-8350 8377-8379 8434-8452 
846 1 -8464 8497-8499 8502-8503 8512-8513 8543-8550 
8554-8555 8607-8609 8689-8690 8758-8759 8762-8766 
93 1 7-93 1 8 939 1 -9392 9395-9396 9460 9475-9476 9478 
9522-9525 9531 9558 9561-9562 9585-9589 9617-9626 
9719-9722 9829-9832 9848-9850 9854-9855 9874-9895 
9902-9904 9929-9935 9965-9968 9984-9985 10167- 
10172 10265-10267 10277 10484-10487 10520-10522 
10588-10591 10907-10912 10936-10937 10966 11314- 
11315 11406-11407 11431-11432 11468-11472 11495 
1 1741-1 1742 1 1803-1 1804 1 1840 1 1890-1 1891 12140 
12173 12177-12181 12637 12723 12829-12830 12948- 
12962 13077-13079 13638-13641 13865-13866 13873- 
13875 13999-14003 14054-14056 14692-14693 14784 
14789-14791 15011-15012 15019-15024 15096 15182- 
15183 1 521 8- 1 5219 15243-15248 15250-15251 15290- 
15291 15381-15385 15406-15407 15412-15414 15530- 
15531 15548-15550 15576-15577 15588-15589 15591- 
15592 15863-15866 16168-16171 16177-16181 16365- 
16366 16484-16486 16545 16550-16552 16601 16636- 
16637 16642-16648 16652 16702-16703 16710-16712 
16752-16753 16851-16853 16878-16881 16894-16896 
16913-16915 16934-16937 17026-17028 17284-17285 
17330-17332 17857-17861 17955 18001-18003 18029- 
18030 18069-18072 18207-18210 18421-18422 18500- 
18501 18527 18536-18537 18642-18643 18668-18677 
18719-18722 18730-18732 18745-18758 18761 18773- 
18777 18789 18796 18829-18834 18857-18880 18906- 
18907 18925-18933 18942 18955-18959 18976-18977 
19029-19035 19221-19222 19224-19225 19228-19229 
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19274-19279 19306-19307 19316-19317 19345-19349 
19370 19387-19389 19395-19402 19422-19431 19512- 
19513 19567-19573 19586 19598-19601 19617-19619 
19663-19666 19670-19673 19706-19708 19727-19732 
19736-19748 19759-19763 19814-19815 19819-19822 
19919-19920 19943-19946 20029-20043 20087-20094 
20 1 33-20 1 48 20 1 5 1 -20 1 54 20 1 6 1 -20 1 64 20 1 89-20 1 94 
20208-20218 20241 20253 20265-20273 20286-20287 
20299 20349-20354 2041 1 20425-20426 20432-20446 
20469-20471 20547 20554-20557 20559-20562 20575- 
20578 20614-20619 20635-20636 20646-20652 20666- 
20671 20676-20680 20688 20712-20713 20718-20725 
20753 20758-20766 20792-20797 20819-20821 20827- 
20843 20868-20870 20897-20900 20938-20942 20999- 
2 1 004 2 1 027-2 1 03 1 2 1 062-2 1066 21 076-2 1 096 2 1 1 70- 
21174 21202-21210 21241-21247 21256-21262 21277- 
2 1 283 2 1 297-2 1 298 2 1 326-2 1334 21 359-2 1 360 2 1 434- 
2 1 439 2 1 447-2 1 450 2 1 463-2 1465 21 470-2 1476 21516- 
2152821 647-2 1 655 2 1 877-2 1 880 2 1 925-2 1 928 2 1 962- 
2 1 966 2 1 973-2 1 974 2 1 978-2 1 982 22000-22002 22007- 
2201 5 22020-22025 22030-22034 22040-22044 22084- 
22086 22 1 0 1 -22 1 07 22 1 60 22 1 65-22 1 68 22 1 87-22 1 92 
22261-22270 22284-22289 22303-22309 22333-22335 
22343-22346 22351 22365 22495 22534-22539 22571- 
22581 22607-22609 22655-22657 22661-22664 22675- 
22677 22680-22684 22690 22794-22796 22805-22816 
22948-22950 22971 22991-22994 23057-23058 23212- 
23215 23229-23233 23379-23381 2341 5-23419 23433 
23473-23474 23483-23485 23492-23493 23508-2351 1 
23519-23520 23543-23544 23673-23686 23700-23701 
23761 23771-23780 23800 23878-23880 23893-23902 
24014-24018 24021-24024 24481-24490 25085-25090 
25306 25319-25321 25347-25354 25374-25375 25416- 
254 1 7 26024-26028 26 1 96-26 1 99 26205-26206 2622 1 - 
26223 26237-26239 26260 26327 26347-26348 26373- 
26374 26423 26469-26470 26788-26789 26843 26853- 
26854 26860-26865 26873-26875 26879 26882-26884 
27044-27047 27052 27 1 73-27 1 74 27 1 80-27 1 88 27 1 93- 
27200 27269-27770 ^7340-27342 27498-27503 27544- 
27545 27649-27654 27729-27739 27750-27754 27809- 
278112781 4-278 1 5 27989-27990 28099-28 1 00 28 1 86 
28286 28424 29328-29331 29343-29345 29940-29949 


adult liver 


Invitroge 
n 


ALV002 


77 170-171 255-256 31 8 398-399 553-5:>4 619-620 716- 
717 901-904 912 969-971 1001-1003 1080-1081 1097- 
1098 1120-1121 1123-1127 1136-1139 1205-1206 1273- 
1279 1307 1432-1435 1438-1439 1499 1520 1678-1680 
1688-1689 1691 1705-1714 1838 1923-1924 2015-2018 
2086-2087 2570-2574 2690 2871-2873 3203 3374-3377 
3468-3471 3512-3514 3555-3558 3686-3691 3840-3852 
3925-3930 3934-3935 3949-3953 4 1 5 1 -4 1 55 444 1 -4443 
453 1-4533 4543-4545 4555-4556 4863-4864 4874-4889 
4979-4981 5080-5081 5285-5287 5808-5812 5973-5975 
5980-5984 6 1 35-6 1 36 6488-6489 6638-6639 679 1 -6794 
7275-7276 7279-7282 7374 7461-7464 7615-7617 7648- 
7653 7671-7673 7681-7687 7771 7787-7788 7795-7797 
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7972-7975 801 7-8019 8084-8085 8094 8 1 07-8108 81 13- 
8114 81 87-8200 8227-8232 8242-8246 83 1 0 8323-8325 
8342 8347-8348 8434-8448 8507-8508 8512-8513 8576- 
8582 8733-8737 9072-9074 9264-9265 9306-931 1 93 17- 
9318 9454-9455 9475-9476 9529-9531 9594-9602 9617- 
9626 9757-9767 9794-9795 9828 9899-9901 9927-9928 
9953 9956-9957 9969-9980 9984-9985 10015-10016 
10262-10267 10451-10453 10498-10503 10550 10595- 
10599 10603-10606 10624-10626 10835-10839 10870- 
10872 10881-10883 10913-10914 1 1046-1 1047 1 1212- 
11219 11544-11545 1 1563-11564 11574-11576 11612- 
1 1639 11651-1 1655 1 1669-1 1671 11757-1 1758 1 1835- 
11836 11901-11905 11921-11930 12150-12151 12190- 
12191 12206-12208 12486-12518 12673-12678 12707- 
12711 12725-12727 12829-1283012944-12962 12965- 
12972 13505-1351 1 13531-13535 13576-13579 13603- 
13605 13632-13633 13638-13641 13668-13672 13937- 
13938 14048-14053 14061-14063 14137-14138 14264- 
14269 14283-14288 14604 14650-14651 14683 14720 
14789-14791 14981-14983 15182-15183 15243-15248 
15412-15414 15576-15577 15588-15589 15614-15616 
15661-15663 15688-15694 15863-15866 15988-15996 
16365-16366 16536-16538 16545 16570-16573 16602- 
16608 16642-16648 16652 16798 17026-17028 17112 
17131-17132 17238-17241 17335-17339 17454 17487- 
17488 17791-17799 18015-18016 18023 18136-18138 
18421-18422 18642-18650 18655-18658 18750-18756 
18773-18776 18796 18806-18807 18829-18834 18839- 
18845 18904-18905 18919-18921 18925-18933 19062- 
19065 19096-19101 19207-19208 19213-19220 19271- 
19272 19274-19279 19308-19309 193 16-19317 19351 - 
19354 19368-19370 19385-19386 19390-19394 19422- 
19431 19442-19444 19458-19460 19503 19514-19521 
19566 19586 19617-19619 19663-19666 19670-19671 
19709-19710 19733-19735 19757-19763 19772 19915- 
19918 19939 19943-19946 19953-19957 20128-20130 
20 1 33-20 1 36 20 1 46-20 1 48 20 1 57-20 1 60 20200-20207 
20231-20234 20241 20263-20264 20271-20273 20286- 
20287 20289 20363-20368 20406-20407 20432-20446 
20469-20471 20485-20490 20514-20520 20524-20535 
20559-20568 20635-20636 20646-20648 207 1 2-207 1 7 
20727-20734 20747-20751 20758-20766 20789-20791 
20816-20818 20822-20823 20836-20843 20855-20857 
20871 20897-20900 20943 20948-20949 20999-21008 
21027-21031 21088-21096 21105-21111 21133-21135 
21 171-21 174 21 194-21 196 2 1208-2 12 10 2 1248-2 1252 
21281-21283 2 1 297-2 1 298 2 1 326-21334 21377-21397 
21410-21414 21447-21453 21467-21476 21485-21491 
21718-21724 2 1 788-2 1 799 2 191 1-21912 21917-21921 
22007-220 1 5 22030-22034 22047 22074-22076 22 1 1 7- 
221 19 22160 22265-22276 22284-22289 22303-22309 
22323-22328 22333-22335 22343-22346 22351 22357 
22495 22534-22539 22551-22552 22559 22571-22581 
22607-22609 22625-22628 22632-22633 22644-22651 
22661-22662 22680-226S4 22730-22731 22833-22834 
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23 1 25-23 1 36 23279-2328 1 234 1 5-234 1 9 23475-23479 
23492-23493 235 1 5-235 1 8 23543-23544 23673-23674 
23682-23686 23690 23761 23771-23780 23793-23797 
23839-23840 23845-23848 23878-23880 23890-23902 
23999-24001 24005-2401 8 25085-25090 25279-25288 
25319-25321 25323-25325 25340-25341 25347-25354 
25374-25375 254 1 6-254 1 7 26024-26028 26 196-26199 
26248-2625 1 26273-26279 26338 26347-26348 26350- 
26352 26610-26614 27239 27384-27385 27438 27446- 
27451 27498-27500 27544-27545 27600-27601 27636- 
27639 27649-27654 27861-27864 27983 27995-27997 
28004 28050-28059 28087-28091 28099-28100 28142- 
28 1 47 28272-28276 284 1 6-28424 28426-28428 28882- 
28887 29332-29337 29354-29357 29427-29431 29938- 
29939 29950-29953 30085-30087 


adult liver 


Clontech 


ALV003 


5370 8434-8448 9382 9475-9476 1 1 123-1 1 124 13638- 
13641 18829-18834 19148 19221-19222 19275-19279 
1 9667- 1 9668 1 992 1 - 1 9923 23419 26327 26843 27269- 
27270 30141-30142 


adult 
ovary 


Invitroge 
n 


AOV001 


3-4 10-14 16 30 48-49 51-52 144-145 156 170-171 177- 
178 180-181 192 195-200 221 227-230 251-252 255-256 
273-280 307-308 3 1 5-3 16 324-325 329-330 332 360-36 1 
367 373-374 395 400 404-407 412-413 419-420425-427 
464-467 470-471 515-517 524-525 528 534-535 540-547 
549 573-575 582-584 635 637 669 677 680-684 689-699 
716-722 785-786 832-836 845-848 852-855 860-863 868- 
875 878-882 901-904 913 919-922 934-935 964 969-971 
981-985 1001-1004 1040-1041 1047 1072-1073 1092- 
1094 1097-1098 1101-1106 1108-1139 1158-1161 1199- 
1200 1246 1259-1265 1273-1279 1291-1306 1308-1313 
1359 1371-1375 1388-1401 1408-1419 1422-1423 1430- 
1437 1440-1448 1451 1453-1454 1467-1470 1474 1478 
1483 1499-1502 1618 1620 1626 1667-1668 1678-1687 
1705-1714 1721-1722 1778-1779 1840 1851 1866-1872 
1899-1900 1912-1913 1915-1916 1925-1927 1967 1986- 
1987 201 5-201 8 2030 2033-2034 2036 2072 2197-2198 
2202-2203 2222-2226 2234-2235 2272-2276 2299 2306 
2404-2406 2428-2431 2469-2474 2513 2516 2525-2528 
2540-2541 2570-2574 2585-2586 2656-2658 2663-2665 
2774-2775 2814-2815 2846 2852-2853 2871-2873 2888- 
29 1 0 29 1 6 29 1 8-29 1 9 2923-2924 2926 2934-2935 2948- 
2949 2951-2955 2975-2977 2988-2989 3006-3008 3023- 
3025 3037-3038 3094-3096 3 1 05-3 1 06 3 1 26-3 1 27 3 1 5 1 - 
3154 31 82-3 187 31 95-3 1 97 3205-3207 3255-3259 3268- 
3269 3271-3272 3276-3279 3290 3306-3308 3310-331 1 
3322-3323 3326-333 1 3336-3337 3345 3374-3376 3433- 
3434 3454 3464-3466 3468-3471 3477-3478 3507 3512- 
3520 3526-3529 353 1-3534 3550-3560 3565-3588 3624 
3675-3676 3686-3691 3693 3731-3732 3768-3769 3789- 
3809 3834-3835 3840-3852 3860 3939-3941 3949-3953 
4067-4076 4 1 22-4 1 26 4 1 34-4 1 36 4 1 5 1 -4 1 62 4220-4238 
44 1 3.44 1 5 444 1 -4443 4450 4483-4485 45 1 2-45 1 6 453 1 - 
4533 4542 4555-4336 4362-4376 4^81-4382 4600-4601 
4608-4614 4623-4639 4683-4684 4700 4780-4781 4785- 
4789 4795-4809 48 1 9-4823 4857-486 1 4868-4869 4950- 
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4951 4958-4959 4971-4974 4980-4981 4984-4985 5057- 
5059 5080-5082 5092-5094 5 1 09-5 115 51 49-5 1 50 5 1 92 
5253-5266 5269-5271 5285-5287 5335-5336 5364 5371 
5384-5386 5480-5482 5495-5496 5499-5501 5517-5521 
5525-5526 5557-5560 5572-5573 5581-5583 5591-5592 
5652-5654 5695-5698 5700 5703-5704 5710-571 1 5744- 
5747 5765 5802 5824 5827-5846 5849 5854-5858 5898- 
5922 5939-5941 5943-5948 5953-5954 5973-5975 5980- 
5984 5986-5989 6135-613661 40-6 143 61 63-6 1 68 6235- 
6237 6282-6283 6335-6336 6386 6403-6405 6452-6453 
6461-6483 6523-6526 6533-6535 6551-6567 6623 6657- 
6661 6791-6794 6853-6854 6932-6938 7056-7057 7187- 
7190 7192-7193 7209-7212 7216-7219 7245-7248 7256- 
7271 7283-7298 7360-7361 7421-7423 7426-7442 7534- 
7541 7554-7555 7576-7577 7580-7597 7604-7605 7608 
76 1 1 -76 1 2 76 1 5-76 1 7 7620-762 1 7624-7629 7643-7647 
7654-7656 7660-7665 7671-7673 7678-7689 7693-7703 
7726-7727 7742-7743 7745-7751 7778-7786 7789-7797 
7802-7805 7815-781 8 7821-7822 7824-7825 7890-7901 
7904-7912 7917-7918 7924-7925 7953-7955 7957 7968- 
7971 7976 7978-7985 7988-7994 8002 8008-8012 8017- 
8020 8025-8026 8041-8042 8049-8056 8069 8074-8076 
8079 8084-8085 8090-8093 8 1 32-8 13681 42-8 1 56 8 1 62 
8178-8185 8187-8200 8216-82 1 8 8227-8232 8234 8247- 
8248 8253-8257 8263-8265 8297-8300 83 1 3-83 1 4 8339- 
8344 8347-8360 8363-8364 8368-8369 8383-8389 8404- 
8406 8415 8420-8425 8430-8433 8449-8452 8461-8464 
8487-8488 8497-8499 8504-8505 8509 85 1 2-85 1 3 8537- 
8550 8601-8603 8607-8609 8612-8616 8736-8737 8751- 
8766 8768-8770 8917-8933 8936-8945 8982-8983 8986- 
899 1 9002-9006 90 1 3-9020 9022-9025 903 1 -9045 9063- 
9067 9072-9074 9306-93 1 1 93 1 6 933 1 -9333 9337-9338 
9343-9346 9382 9391-9392 9408-9414 9443-9445 9456- 
9459 9472-9476 9479-9485 9506-953 1 9546-9549 9559- 
9566 9570-9578 9581-9583 9590-9592 9594-9604 9609- 
96 1 0 96 1 3 96 1 5-9626 9659 9676 97 1 4-97 1 8 9726-9727 
9729-973 1 9733-9744 9782-9783 9794-9795 98 1 5-9820 
9828-9834 9848-9852 9854-9855 9857-9861 9899-9904 
9916-9920 9923-9924 9927-9935 9947-9952 9956-9957 
9960-9961 9965-9968 9981-9992 9997-10009 10015- 
10019 10025-10026 10038-10040 10164-10166 10173- 
10174 10253 10263-10277 10306 10311 10449-10453 
10480-10482 10488-10489 10491-10493 10498-10503 
10508-10512 10531-10532 10537-10538 10588-10594 
10600-10608 10612-10623 10627-10633 10638-10644 
10820-10821 10873-10875 10877-10878 10881-10883 
10899-10903 10913-10914 10927-10928 10931-10933 
10936-10937 10963-10964 10966 10980-10985 1 1 042- 
11044 1 1066-1 1068 1 1 135 1 1 147-1 1156 1 1212-1 1219 
1 1292-1 1303 1 1318-1 1320 1 1339-1 1350 1 1372-1 1396 
1 1406-1 1407 1 1419-1 1426 1 1429-1 1434 1 1460-1 1466 
1 I47V1 1474 1 1476-1 1478 1 1489-1 1494 1 1496-1 1498 
1 1 538- 1 1 540 11 544- 1 1 546 11561-11 562 1 1 586- 1 1 606 
1 1609-1 1648 1 1656-1 1657 1 1669-1 1671 1 1696 ! 1 71 5- 
1 1716 1 1731-1 1734 1 1739-1 1740 1 1745-1 1748 1 1753- 
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11763 11766-11768 11777-11782 11791 11803-11804 
11809 11835-11836 11842 11856-1 1857 11886-1 1891 
11901-11905 11941-11944 12023-12026 12040-12041 
12121-12126 12131-12132 12135-12137 12150-12151 
12186-12191 12202-12208 12215-12217 12226-12228 
12245-12253 12256-12257 12259-12262 12361 12374- 
12377 12432-12433 12446-12450 12455-12459 12470- 
12471 12478-12482 12486-12542 12545-12546 12555- 
12561 12564 12573-12574 12581-12582 12619-12624 
12637 12642-12644 12646 12655-12658 12665 12673- 
12675 12701-12705 12707-12711 12714-12723 12755- 
12762 12785-12787 12796-12798 12803-12806 12824- 
12827 12829-12830 12872-12881 12968-12969 12977- 
12981 12997-12999 13068-13070 13077-13079 13425- 
13495 13512 13552-13559 13571-13573 13576-13579 
13585-13588 13592-13597 13603-13612 13627-13633 
13638-13651 13752-13753 13865-13866 13876-13881 
13885-13887 13908-13910 13927-13929 13937-13938 
13954-13956 14004 14008-14020 14044-14045 14054- 
14056 14058-14059 14098-14099 14104 14123-14124 
14130-14131 14137-14140 14173-14181 14192-14195 
14199-14201 14206 14216-14226 14257 14261-14265 
14283-14291 14304-14305 14346 14355-14356 14546- 
14549 14604 14607-14609 14628-14635 14650-14651 
14666-14668 14681-14682 14684-14689 14707 14784 
14789-14791 14866-14870 14991-14992 1501 1-15012 
15075-15084 15091-15096 15182-15183 15187-15189 
15218-15219 15233-15236 15243-15248 15250-15251 
15257 15283-15291 15302-15322 15329-15340 15392- 
15396 15406-15414 15454-15456 15460-15461 15496- 
15525 15536-15537 15545-15546 15563-15564 15568- 
15572 15576-15577 15581-15584 15588-15589 15600- 
15601 15631-15632 15686-15687 15699-15700 15863- 
15868 15878 15880 15888-15895 15925-15931 15988- 
15990 16041-16046 16059 16075-16079 16086-16088 
16096-16097 16107-16109 161 15-161 17 16141-16143 
16145-16146 16152-16155 16168-16171 16174-16176 
16237 16239 16377 16408-16409 16422-16431 16443- 
16445 16470-16472 16479-16488 16494-16500 16508- 
16511 16545 16576-16598 16600 16602-16608 16623 
16636-16655 16663-16667 16702-16705 16714-16723 
16752-16753 16787-16788 16800-16803 16828-16831 
16836-16842 16851-16853 16860-16870 16894-16896 
16934-16937 16942 16949-16953 16996-16997 17018- 
17020 17038-17041 17074-17077 17119-17122 17131- 
17132 17145-17146 17153-17154 17242-17243 17264- 
17274 17286-17296 17330-17332 17335-17339 17394- 
17395 17454-17456 17791-17799 17958-17963 18015- 
18016 18024-18030 18038-18042 18046-18048 18097- 
18134 18136-18138 18374-18375 18400-18402 18405- 
18406 18412-18418 18421-18425 18495-18501 18516- 
18518 18527 18536-18537 18583-18586 18629-18637 
18644-18650 18655-18658 18662 18668-18677 18680- 
18681 18691-18693 18717-18726 18729 18745-18761 
18771-18776 18784-18793 18797-18804 18806-18807 
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18836-18841 18846-18854 18856-18880 18882-18888 
1 8894- 1 8896 1 8899- 1 8905 1 8908- 1 89 1 0 1 89 1 5- 1 89 1 8 
18923-18939 18943-18950 18955-18959 18964-18969 
1 8975- 1 8977 1 8989- 1 8990 1 8993- 1 8996 1 900 1 - 1 9004 
19012 19018-19024 19029-19039 19045-19048 19055 
19057-19065 19071-19083 19096-19118 19134 19142- 
19147 1 9207- 192 10 19224 19226-19227 19251-19257 
19260-19262 19264 19266-19267 19273-19274 19283- 
19296 19306-19309 19316-19317 19341-19342 19345- 
19360 19362-19364 19368-19370 19372-19374 19380- 
19384 19387-19402 19415-19434 19438-19444 19461 
19484-19486 19488-19493 19503 19515-19521 19530- 
19531 19560-19562 19564-19565 19567-19578 19586- 
19587 19617-19622 19625 19627 19656-19657 19659- 
19661 19663-19668 19670-19678 19683-19687 19689- 
19693 19699-19708 19727-19735 19743-19748 19759- 
19767 19772 19800-19815 19855-19856 19915-19929 
19933-19939 19943-19946 19948-19950 19965-19967 
1 9969- 1 998 1 200 1 5-200 1 7 20029-20052 20066-20073 
20087-20102 20106-201 12 20120 20122-20127 20130 
201 33-20 148 201 57-20 1 60 20 1 67-201 97 20200-202 1 4 
20226-20230 20235-20240 20244-20249 20253 20257- 
20270 20286-20289 20299 203 1 7-20320 20328-20330 
20345-20359 20362 20366-20368 20393-20405 20412- 
20413 20415-20431 20437-20451 20456-20475 20485- 
20494 20497-20498 20501 20505-20520 20524-20535 
20537-20545 20548-20578 20607-20612 20614-20619 
20625-20634 20644-20652 20666-20671 20676-20681 
20683-20685 20688-20692 20698-20707 20710-2071 1 
20714-20726 20752-20753 20758-20767 20788-20791 
2080 1 -208 1 5 208 1 9-20849 20853-20863 20865-20870 
20881 20885-20900 20922-20932 20938-20943 20948- 
20949 20957-20972 20977-20988 20991 20999-21004 
21011-21015 21021-21023 21027-21031 21060-21071 
21076-21087 21097-21 1 14 2 1 122-21 127 21 141-21 142 
21 145-21 151 21 153-21 154 21 157-21169 21 171-21 174 
21 197-21 198 21202-21207 21221-21222 21225-21226 
2 1 229-2 1 23 5 2 1 237-2 1 252 2 1 256-2 1 266 2 1 272-2 1 274 
21277-21280 21284-21294 21297-2129821301-21303 
21334 21343-21350 21353-21354 2 1359-21360 2 1377- 
21397 21410-21414 21418-21426 2 1428-2 1439 2 1447- 
21453 21463-2 1465 21467-2 1469 21480-21482 2 1485- 
2 1 491 2 1 495-2 1 500 2 1 5 1 6-2 1 530 2 1 554-2 1556 21587- 
21655 21718-21724 21729-21733 2 1877-2 1 885 2 1 892- 
21894 2191 1-21912 21915-21921 2 1924-2 1939 2 1 955- 
21968 2 197 1 -2 1972 21975-2 1987 2 1989-2 1993 2 1995- 
22025 22047-22049 22056-22076 22080-22083 22090- 
22094 22101-22107 221 15-221 19 22128-22138 22141- 
22143 22160 22165-22168 22171-22177 22187-22192 
22195-22198 22204-2221 1 22218-22226 22230 22243- 
22252 22256-22260 22265-22299 22303-22309 223 1 2- 

TTTIn T)T^/C ITIsC 001*71 00177 00177 001QH 

22399-22410 22433-22435 22440-22448 22455-22465 
22495 22534-22539 22551-22558 22560-22565 22570- 
22581 22599-22602 22607-22609 22622-22628 22632- 
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2265 1 22653-22654 22661-22667 22669-22677 22690 
22696-22697 22700-22701 22726-22727 22730-22735 
22741-22742 22750-22762 22768-22770 22775-22776 
22781-22782 22794-22796 22801-22816 22821-22822 
22828-22829 22846-22853 22861-22868 22870-22874 
22881-22886 22899-22906 2291 1 22923-22924 22955- 
22957 22962-22970 22973-22976 22978-22986 22991- 
22994 22998 23007-23021 23046-23050 23059-23060 
23063 23070-23076 23084 23098-23104 23117-231 19 
23125-23136 23138-2314123201 -23202 23206-2322 1 
23229-23233 23236-23239 23242-23245 23249 23251- 
23256 23261-23263 23279-23281 23321-23327 23343- 
23344 23353-23354 23356-23360 23379-23390 23392- 
23395 23399-23401 234 1 5-23419 23428-23432 23448- 
23450 23470-23479 23486 23489-23490 23492-23493 
23495-23498 23508-23514 23543-23544 23546 23599 
23682-23686 23692-23693 23704 23718-23721 23726- 
23736 23760-23763 23765-23767 23770-23780 23793- 
23797 23806-23809 23816-23819 23827-23833 23839- 
23840 23843-23848 23867-23870 23878-23880 23882- 
23904 23906-23910 23941-23956 23990-23992 23999- 
24001 24005-24011 240 14-240 18 2402 1-24025 24029- 
24033 24035-24040 24056 24092-24097 24120-24125 
24481-24490 24772-24774 24802-24816 25085-25090 
251 14-25 126 25279-25290 25319-25321 25323-25325 
25338-25341 25355-25358 25368-25369 25373 25376- 
25377 25416-25417 25848 26024-26028 26196-26199 
26205-26213 26235-26243 26258-26259 26266 26280 
26285-26290 26292-26302 26305-26306 26316-26321 
26326 26328-26329 26337 26349-26352 26358-26365 
26373-26374 26376-26377 26421-26424 26431 26460- 
26463 26567-26585 26596-26606 26665-26666 26678- 
26680 26684 26733-26735 26746 26755-26756 26788- 
26789 26804-26805 26843-26845 26860-26862 26873- 
26879 26885-26887 26980-26984 26998-2701 1 27044- 
27047 27052 27058-27059 27067-27070 27074-27077 
77091 27100-27102 27105 27150-27151 27154-27155 
27 1 73-27 1 74 27 193-27200 27207-2721 5 272 1 8-2722 1 
77229-27232 27247-27251 27261-27265 27269-27276 
27283-27287 27293-27301 27304-27305 27348-27353 
2741 1-27412 27414-27431 27439-27444 27468 27493- 
27495 27497-27507 27510-2751 1 27520-27521 27544- 
27545 27557-27563 27574-27584 27589-27592 27600- 
27606 27636-27639 27649-27656 27662-27672 27698- 
27701 27719-27720 27729-27739 27807-27808 27812- 
77822 27825-27826 27840-27844 27848-27852 27861- 
27864 27890-27892 27940-27942 27989-27990 27992- 
77997 28045-28047 28050-28059 28095-28096 28099- 
28100 28105-28122 28138-28140 28142-28145 28157- 
28 1 58 28 1 86 28 1 99-28203 28263-28268 28286 28290- 
28292 283 1 I -283 1 3 283 1 5-283 1 6 2836 1 -28362 28424 
28426-28428 28468-28484 28573-28578 29050-29070 
29265-29267 29278-29283 29301-29303 29328-29331 
29339-29340 29343-29345 29354-29358 29378-29379 
29405 29409-294 1 6 294 1 8-294 1 9 29432-29435 29451- 



133 



WO 01/075067 PCT7US01/08631 



Tissue 
origin 


RNA 
Source 


Library 
Name 


SEQ ID NOS: 








29452 29M)o-zyj I o zv _>y4-zyoiM+ zvo 1 i -zvo i j zv / ho- 
29761 29938-29949 29960-29963 30085-30087 30141- 
30 1 42 30 1 50-30 1 56 30 1 84-30 1 88 30 1 95-301 99 30205 
30233-30235 30240-30250 30361-30368 


adult 
placenta 


Clontech 


APL001 


48-49 7 08-7 1 1 2072 2 5 1 7-25 18 3 7 1 7-37 1 9 3 834-3835 
3871-3872 4574-4576 4857-4861 4971-4974 5285-5290 
5337-5341 5655 5717-5718 6166-6168 6488-6489 6932- 
6938 761 1-7612 7757-7759 8461-8464 8487-8488 8512- 
8513 8554-8555 9031-9035 9487-9488 9531 9676 11431- 
11432 12150-12151 12241-12244 12978-12981 14261- 
14263 15098-15099 15567 15631-15632 16536-16538 
16636-16637 17238-17241 18029-18030 18502-18515 
18536-18537 18633-18637 18655-18658 18750-18756 
18836-18838 18856 19254-19255 19351-19354 19375- 
19379 19938 19953-19957 19972-19980 19995-20014 
20029-20043 20167-20171 20222-20225 20265-20270 
20345-20348 205 1 0 20559-20562 20698-20707 2 1 046- 
2105621241-2124721334 21377-2139721405 21434- 
2143921 554-2 155621 647-2 1 655 2 1 929-2 1 93 5 2 1 95 1 - 
2 1 954 22 1 52-22 1 56 22 1 69-22 1 70 22265-22270 22358- 
22359 22857-22858 22887-22891 22904-22906 22978- 
22979 23555-23565 23761 zjayu-ziayz A55\)o zo-Oz 
26327 26835 26860-26862 27015 27698-27699 27799- 
27802 27814-27815 28189-28190 28468-28484 29332- 
29337 29339-29340 29367 


placenta 


Invitroge 
n 


APL002 


319-323 333-335 505 619-620 697-699 708-711 900 1004 
1123-1127 1142-1152 1235-1237 1692-1693 2383-2388 
2471-2474 2773 3131 4091-4095 4129-4130 4206-4208 
4213-4214 4441-4443 4569-4573 5285-5287 5899-5902 
5919-5921 7604-7605 7671-7673 7924-7925 8010-8012 
8046 8 1 32-8 1 36 8 1 52-8 1 56 8253-8262 8502-8503 85 1 2- 
85 1 3 9337-9338 9446-9448 9472-9474 9689-9707 9953 
10015-10016 10161-10163 10268-10272 10451-10453 
10484-10487 10603-10606 10612-10614 10835-10839 
1 1226-1 1227 1 1345-1 1350 1 1399-1 1402 1 1544-1 1545 
1 1561-1 1562 1 171 1-1 1712 1 1803-1 1804 1 1840 12040- 
12041 12050-12056 12190-12191 13908-13910 13925- 
13926 14346 14787-14788 14981-14983 15013-15024 
15290-15291 15298-15299 15412-15414 15576-15577 
161 15-161 17 16130-16132 16174-16176 16432 16949- 
16953 17238-17242 17286-17291 17335-17339 17958- 
17962 18136-18138 18421-18422 18502-18515 18651- 
18658 18839-18841 18919-18921 18964-18973 18975 
18996 19062-19065 19134 19375-19384 19422-19431 
19494-19496 19526-19529 19566-19573 19659-19661 
19670-19671 19679-19682 19698 19743-19748 19759- 
19763 19810-19812 19814-19815 19921-19923 19933- 
19937 19943-19946 19995-20014 20099-20102 20120 
20151-20154 20257-20262 2041 1 20480-20481 20501 
20575-20578 20607-20612 20625-20628 20653-20665 
20752 20824-20835 20879-20880 20888-20889 20897- 
Trvonn onozii mail T0QR4 0 I I TX-l 1 1 71 7 1 1 55-? 1 1 56 
21 197-2 11 98 21440-21445 21451-21453 21480-21482 
21554-21556 21917-21921 22003-22015 22084-22086 
22092-22094 221 17-221 1 9 22 193-22 1 94 22218-22226 
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22284-22289 22303-22308 22495 22760-22762 22768- 
22770 22904-22906 22971 23071 23358-23360 23473- 
23474 23761 23890-23892 2394 1 -23956 24495-24498 
25085-25090 2530625374-25375 25866-25875 26175- 
261 84 26359-26360 26973-26979 27053-27057 27074- 
27077 27269-27270 27401-274 1 0 27439-27440 27504- 
27507 27510-2751 1 27544-27545 27649-27654 27662- 
27672 27825-27826 28192-28198 28365-28370 28728- 
2873 1 29278-29283 29367 29409-29416 29594-29604 



SEQ ID NOS: 



170-171 180-181 197-200 221 326-327 329-330 358-359 
373-374 395 404-405 412-413 425-427 528 534-535 543- 
545 553-554 656 708-71 1 785-786 847-848 934-935 981- 
985 1001-1003 1005 1026-1031 1047 1086-1087 1101- 
1103 1235-1237 1295-1297 1307 1431 1453-1454 1499 
1521 1569-1570 1692-1693 1705-1714 1721-1722 1879- 
1 880 1947- 1 948 201 5-201 8 2 1 94 2306 2383-2388 2420- 
2421 2516 2599-2603 2926 2929-2930 2939-2943 3090 
3 1 12 3 1 1 5 3274-3275 3326-333 1 3374-3377 34 1 8-3420 
3525 3624 3681-3682 3810-381 1 3949-3953 4206-4208 
4386-4387 4417-4419 4441-4443 4515-45164555-4556 
4561 4581-4582 4819-4824 5285-5287 5333 5335-5336 
5525-5526 5534-5536 5557-5560 5572-5573 5776 5802 
5846 5919-5921 5973-5975 6103-6104 6400 6403-6404 
6523-6526 6791-6794 6898-6899 7209-7212 7216-7219 
7447-7449 7580-7597 7608 7620-7621 7630-7636 7681- 
7689 7745-7746 7757-7759 7778-7783 7921-7923 7984- 
7985 7994 8002 8041-8042 8077-8078 8101-8104 81 13- 
8 1 1 4 8 1 57-8 1 59 8 1 62 81 87-8200 8247-8248 8363-8364 
8449-8452 8507-8508 85 12-85 1 3 8543-8550 8607-8609 
8612-8616 8689-8690 8936-8938 8986-8991 9007-9008 
9013-9017 9038-9042 9063-9067 9072-9074 9305 9337- 
9338 9427-9428 9470-9476 9487-9488 9519-9521 9526- 
9528 953 1-9534 9561-9562 9584 9723-9725 9735-9738 
9782-9785 9794-9795 98 1 5-9820 9826 9828 985 1 -9852 
9854-9855 9874-9895 9986-9988 10167-10172 10277 
10306 10320-10323 10523-10532 10595-10599 10615- 
10623 1 0627-10630 10638-10639 1 0873-10875 10904- 
10905 10913-10914 10980-10985 1 1006-1 1008 1 1 198- 
11 199 11397-11398 11476-11478 1 1561-11562 11612- 
11639 11731-11734 11745-11748 11835-11836 11878- 
11879 11886-11889 11934 12023-12026 12040-12041 
12150-12151 12186-12189 12226-12228 12256-12257 
12361 12451 12477 12545-12546 12565-12568 12637 
12642-12644 12666-12667 12699 12723 12785-12787 
12824-12827 12872-12881 12997-12999 13077-13079 
13865-13866 13898 13927-13929 13999-14003 14094 
14170-14172 14209-14215 14452-14453 14546-14549 
14604 14650-14651 14684-14685 15182-15183 15187- 
15189 15195-15196 15222-15224 15290-15291 15326- 
15328 15486-15489 15576-15577 15588-15589 15600- 
1 560 1 1 5699- 1 5700 1 5867- 1 5868 1 6044- 1 6046 16110- 
16112 16174-16176 16233-16235 16433 16451-16452 
16508-16511 16535-16539 16542-16545 16558-16562 
16623 16636-16637 16642 16652 16799-16801 16851- 
16853 16894-16896 16934-16937 17026-17028 17058- 
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17064 17105-17106 17115 17238-17241 17330-17332 
17335-17339 17394-17395 17454-17456 17571-17574 
17857-17861 17958-17962 17998-17999 18015-18016 
18029-18030 18419-18420 18492-18501 18536-18537 
18633-18637 18691-18692 18719-18722 18750-18760 
18767-18769 18771-18772 18778-18780 18789 18796 
18802-18804 18811-18813 18822-18824 18836-18838 
18842-18845 18857-18880 18882-18888 18894-18896 
18910 18915-18918 18923-18933 18936-18939 18960- 
18969 18975-18977 19005-19009 19018 19045-19048 
19071-19083 19090 19134 19138-19147 19151 19207- 
19210 19260-19262 19266-19267 19283-19294 19306- 
19307 19316-19317 19345-19350 19362-19364 19370 
19373-19374 19385-19389 19395-19402 19415-19417 
19422-19431 19438-19444 19458-19460 19462-19463 
19488-19493 19515-19521 19526-19529 19536 19566 
19586 19620-19624 19627 19667-19668 19672-19673 
19679-19682 19693 19706-19708 19736-19751 19772 
19813 19855-19856 19915-19918 19921-19925 19933- 
1 9939 1 9950 20029-20043 20 1 06-20 1 1 2 20 1 22-20 1 27 
20130 201 46-20 1 48 20 1 6 1 -20 1 64 2024 1 20244-20249 
20253 20289 20299-20304 20328-20330 20345-20354 
20360 204 1 1 204 1 8-20424 20437-20446 20472-20474 
20485-20494 20497-20498 20501 205 1 1-205 1 3 20548- 
20553 20569-20578 20599-20601 20614-20619 20629- 
20634 20649-20652 20666-20671 20681 20714-20717 
20727-20732 20752 20767 20788-2079 1 208 1 3-208 1 5 
20819-20821 20836-20843 20855-20863 20865 20868- 
20870 20882-20884 20890-20900 20927-20928 20938- 
20942 20999-2 1 008 2 1 1 22 2 1 1 76-2 1 1 80 2 1 1 94-2 1 1 96 
2 1 202-2 1 207 2 1 256-2 1 262 2 1 272-2 1 274 2 1 277-2 1 280 
21284-21294 21301-21303 21334 21398-21402 21447- 
21450 21480-21482 21492-21500 21647-21655 21881- 
21885 21892-21894 21924 21955-21957 21967-21968 
2 1 978-2 1 987 22003-220 1 5 22047 22 1 1 7-22 127 22141- 
22143 22160 22187-22192 22253-22255 22261-22276 
22284-22289 223 12-223 13 22343-22348 22358-22359 
22373 22405-22408 22495 22534-22539 2257 1 -2258 1 
22607-22609 22634-22636 22690 22700-22701 22703- 
22706 22750-22762 2278 1 -22782 22794-22800 228 1 0- 
22816 22821-22822 22838-22842 2291 1 22973 23046 
23051-23052 23059-23060 23064-23065 23070-23071 
23074-23076 23 1 23-23 1 24 23 1 38-23 1 40 2320 1 -23202 
23212-23215 23229-23233 23251 23261-23262 23356- 
23360 23386-23390 23400-23401 2341 5-2341 8 23434- 
23437 23448-23450 23486 23495-23496 23508-235 1 1 
23543-23544 23555-23565 23760-23761 23843-23844 
23903-23904 23906-239 1 0 24002-24004 24056 24 1 26- 
24129 25085-25090 25313 25331-25335 25340-25341 
25370-25375 25410-25413 25416-25417 26024-26028 
26033-26049 26196-26199 26237-26239 26266 26327 
76341 7/T.44 ''6389-76393 ''6421-2642'? 76469-26470 
26602 26843 26858-26862 26880-26881 27025-27027 
27091 27135 27139-27146 27193-27200 27209-27213 
272 1 8 27229-27232 27247-2725 1 27254-27260 27269- 
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27270 27299-27301 27379-27380 27496 27510-2751 1 
27544-27545 27562-27563 27572-27573 27633-27634 
27636-27639 27649-27656 27698-27699 27750-27756 
27830-2783 8 27861-27864 27890-27892 27989-27990 
28099-28100 28138-28140 28142-28145 28286 28290- 
28292 283 1 1-28313 28424 28426-28428 29278-29283 
29339-29340 29343-29345 29364-29366 29409-29417 
29508-29518 29718-29721 29938-29939 29960-29961 
10141-30142 30206-30217 30243-30250 30361-30368 



SEQ ID NOS: 



51-52 156 221 332 395 425-427 468-469 477-482 524- 
525 635 656 913 969-971 1001-1005 1047 1 123-1 127 
1273-1279 1 451 1667-1668 1 812 1 912-1913 1 944 2072 
2202-2203 2212-2213 2540-2541 2599-2603 2874-2876 
2988-2989 3004 3 195-3 197 3281-3282 3374-3376 3479- 
3480 353 1-3534 3555-3558 3679-3680 4091-4095 4124- 
4 1 26 4343-4346 4435-4436 45 1 5-45 1 6 4562-4568 4581- 
4582 4651 4785-4789 4865-4867 4984-4985 5335-5336 
5572-5573 5581-5586 5656-5657 5766-5767 5773 5802 
5919-5921 5943-5945 5973-5975 5980-5984 6140-6143 
6235-6237 6403-6404 6762-6764 6791-6794 6852 7209- 
7212 7216-7219 7283-7284 7447-7449 7534-7535 7604- 
7605 7608 76 1 1 -76 1 2 76 1 8-76 1 9 7654-7655 767 1 -7673 
7745-7746 7763-7770 7787-7788 7806-7808 7994 8069 
8 1 37-8 14181 45-8 1 59 8 1 87-8200 8242-8248 8368-8369 
8383-8389 8409-8415 8507-8508 8539-8550 8607-8609 
8738-8740 8762-87669007-9008 9040-9042 9337-9338 
9444 9449-9450 9475-9476 9482-9485 9510-9525 9617- 
9626 9829-9832 985 1 -9852 9874-9895 1 0025- 1 0026 
10038-10040 10167-10172 10277 10306 10449-10453 
10488-10489 10531-10534 10607-10608 10615-10623 
10628-10630 10638-10639 10873-10875 10938 11011- 
11012 11123-11124 11339-11344 1 1372-1 1396 1 143 1- 
11432 11476-11478 11541-11546 11568-11571 11582- 
11583 11674-11678 11697-11698 1171 1-11712 11731- 
11734 1 1739-11740 11809 11835-11836 12150-12151 
12^02-12205 12226-12228 12374-12377 12398-12401 
12637 12676-12678 12723 12785-12787 12984-12985 
P997-12999 13107-13117 13603-13605 13609-13612 
13627-13628 13865-13866 13873-13875 13954-13956 
14048-14056 14098-14100 14105-14106 14268-14269 
14640-14642 14650-14651 15190-15191 15206 15250- 
15251 15258-15259 15290-15291 15300-15301 15460- 
15461 15465 15545-15546 15548-15550 15576-15577 
15588-15589 15988-15990 16168-16171 16365-16366 
16473-16478 16609-16611 16636-16637 16642 16804- 
16807 16851-16853 16913-16915 16938-16939 16949- 
16953 17024-17028 17156-17159 17232 17238-17242 
17286-17291 17330-17332 17455-17456 17580 17958- 
17962 18015-18016 18029-18030 18412-18418 18527 
18644-18650 18668-18670 18673-18681 18691-18692 
187^9-18732 18738-18749 18761 18771-18772 18778- 
18780 18784-18786 18789 18796 18802-18804 18839- 
18841 18846-18853 18894-18896 18899-18903 18947- 
18950 18955-18959 18964-18969 18978-18982 19013- 
19017 19029-19035 19045-19048 19059-19061 19106- 
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Tissue 
origin 


RNA 
Source 


Library 
Name 


SEQ ID NOS: 








191 18 19132 19134 19253 19264 19345-19349 19351- 
19354 19362 19370 19380-19384 19407-19411 19422- 
19434 19526-19529 19604-19607 19625 19656-19657 
19667-19668 19693 19699-19705 19709-19710 19733- 
19748 19813 19921-19923 19939 19943-19946 19972- 
19981 20029-20043 20064-20065 20087-20094 20106- 
20 1 1 2 20 1 46-20 1 50 20 1 6 1 -20 1 64 201 72-20 1 79 20253 
20288-20289 2040 1 -20407 204 1 2-204 1 3 204 1 5-204 1 7 
20437-20440 20485-20490 205 1 0 205 1 4-20520 20547 
20575-20578 20616-20619 20625-20630 20683-20685 
20698-20707 20718-20725 20747-20751 20758-20767 
20824-20835 20929-20932 20938-20942 20948-20949 
20999-2 1 008 2 1 02 1 -2 1 023 2 1 072-2 1 075 2 1 1 22 2 1 1 57- 
21 169 21 171-21 174 2 1202-2 1207 21237-21247 21 256- 
21266 21 275-2 1 276 2 1 377-2 1 397 2 1 408-2 1 409 2 1 485- 
21491 21529-21530 21647-21655 2 1 7 1 8-2 1 724 2 1 973- 
2 1 974 2 1 978 22000-22002 220 1 6-220 1 8 22020-22025 
22030-22034 22040-22041 22060-22061 22070-22073 
22090-2209 1 22 1 4 1 -22 1 43 22 1 60 22 1 87-22 1 92 222 1 2- 
222 1 7 22250 22265-22270 22277-22283 223 1 0-223 1 1 
223 14-223 1 7 22323-22335 22343-22348 22358-22361 
22366-22371 22373 22399-22404 22495 22534-22539 
22544 22561-22565 22571-22581 22599-22602 22644- 
22651 22661-22662 22730-22731 22749 22833-22834 
22850-22851 22857-22858 22861-22868 22974-22976 
22995 23047-23055 23071 23201-23202 23251 23343- 
23344 23379-23385 23425-23427 23489-23490 23508- 
23509 23720-23721 2373 1-23736 23762-23763 23771- 
23780 23793-23799 23816-23819 23839-23840 23882 
23893-23902 23990-23992 240 1 4-240 1 8 24029-24033 
24772-24774 25319-25321 25368-25369 25373 25416- 
25417 26024-26028 26 1 96-26 1 99 2623 7-26239 26266 
26285-26290 26305-26306 26327 26737 26748-26754 
26843 26860-26862 26876-26878 26980-26984 27052 
27097 27 1 1 4-27 1 26 27 1 47-271 49 27 1 73-271 74 27 1 93- 
27200 27261-27265 27269-27272 27294 27304-27305 
27570-27571 27600-27601 27636-27639 27726-27739 

T70z: i tio/za ~>*7QC\r\ T70Ck"> 07O/II 07Q/I7 OIQOCi 
2786 1 -27864 2 /oVU-Z Joy 2 2 / V4 J-Z / V4 / Z Ivov-L /Vyu 

28095-28096 28142-28145 28286 28308-28313 28424 
29278-29283 29328-29337 29339-29340 29409-294 1 6 
297 1 8-2972 1 30141-30142 301 50-301 56 302 1 8-30220 


Genomic 
DNA from 
BAC 
63118 

i 


Research 

Genetics 

(CITB 

BAC 

Library) 


BAC001 


3338-3339 4 1 22-4 1 23 4 1 75-4 I 76 4 1 80-4 1 90 49 1 1 -49 1 4 
502 1 -5023 5030-5035 5045-5046 5 1 54-5 1 79 7065-7066 
7370-7374 7426-7442 8802-8806 8836-8838 8855-8859 
8877-889 1 9087-9099 9152-9192 91 94-9 1 95 92 1 3 -92 1 5 
9217-9225 9239-9257 9259 9269-9276 9291-9293 9301- 
9304 9312-9313 10443-10444 10684-10689 10691-10703 
10723-10724 10726-10727 10835-10839 10842-10867 
10879-10880 12218-12220 13130-13132 13145 13176- 
13178 13324-13325 13422-13423 13677-13680 13683- 
13685 13693-13694 13708-13718 13823 13854-13860 
MA^ 1S71K-1S77S 1SX15-I58I7 I58~>7 15910- 
15916 15934-15950 15978-15980 15991-16000 16024- 
16027 16232 17637-17641 17673 17688-17696 17738- 
17739 17748-17751 17763-17781 17783-17786 17842- 
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Tissue 
origin 



RNA 
Source 



Genomic 
DNA from 
BAC 
39316 



Research 

Genetics 

(C1TB 

BAC 

Library) 



Library 
Name 



SEQ ID NOS: 



17847 17862-17863 17876-17879 17881-17885 17888- 
17890 17921 18024-18028 18066-18082 18090-18096 
18135 18139-18156 18226 18242 18247-18253 18255- 
18258 18275-18277 18286-18288 18293-18295 18354 
1 8365- 1 8370 1 83 82- 1 8392 2 1 304-2 1 325 2 1 50 1 -2 1 5 1 5 
2 1 549-2 1 553 2 1 563 2 1 752-2 1 772 2 1 863-2 1 876 22436- 
22439 22449-22454 22525-22530 22596-22598 22605- 
22606 23532-23539 23820-23826 24 1 87-24 1 93 24255- 
24259 24269-24273 24333-24340 24370-24374 24402- 
24425 24449-24462 24610-24623 24686-24693 24727- 
24754 24757-24770 24794 24820-24837 24855-24862 
24919-24923 24928-24948 24951 24964-24974 24993- 
24999 25041-25048 25093-25095 25 1 12-25 126 25 158- 
25177 25254-25256 25366-25367 25418-25440 25447- 
25460 25471-25494 25496-25514 25537-25541 25583- 
25593 25598-25603 25621 25623 25651-25656 25660- 
25672 25676-25679 25687-25702 25741-25782 25821- 
25842 25853-25875 25903-25905 25944-25946 25956 
25969-26016 26054-26058 26077-26086 26090-26099 
26105-26111 261 14-26115 26136-26138 26150-26152 
26165-26171 26629-26653 26691-26694 26700-26703 
27677-27688 277 1 4-277 1 7 27943-27947 28352-28357 
28504-28507 285 14-285 1 7 28531-28547 28565-28570 
28596-28606 28673-28678 28709-28719 28732-28742 
28748 28754-28760 28775-28781 28809-28821 28831- 
28836 28841-28847 28901-28909 28914-28926 28933- 
28935 28944-28958 29012 29031-29038 29071-29075 
29096-29 1 0 1 29 1 04-29 107 291 54-29 1 56 29 1 79-29 1 86 
29203 29225-2923 1 29446-29466 29468-29487 29492- 
29518 29529-29543 29547-29563 29569-29577 29583- 
29605 29608-29610 29627-29629 2963 1-29637 29645- 
29654 29660-29672 29686-29703 29708-29710 29763- 
29875 29880-29884 29991-29994 3001 1-3001 3 30038- 
30047 30061 301 18-30134 30165-30177 30179-30182 
30201-30204 30236-30239 30254-30255 30260-30270 
30275-30278 30352 



BAC002 



4007 4037-4042 4177-4190 4193-4199 4905-4907 5030 
5036-5046 5326-5330 7036-7037 7043-7055 7089-7091 
7094-7099 7 1 75-7 1 77 7374 7392-7395 7407-74 14 7421- 
7442 7444-7446 8466-8476 8710-8715 8802-8806 8839- 
8841 8855-8859 8866-8868 9150-9151 9182-9193 9201- 
9208 92 1 3-9229 923 1 -9234 9258-9259 9277-9286 929 1 - 
9296 9300 9312-9313 10324-10325 10330-10331 10349- 
10350 10443-10444 10704-10718 10723-10724 10726- 
10750 10755-10769 10773-10777 10835-10839 10842- 
10867 10879-10880 1 1890-1 1891 13176 13184-13188 
13324-13325 13701 13706-13736 13751 13815-13818 
13823 13825-13831 13854-13860 14962 14981-14983 
15110-15114 15718-15725 15838-15841 15847-15854 
15910-1591 1 15939-15943 15951-15960 15964-15982 
15991-16000 16016-16018 16024-16027 17275-17277 
17409-17430 17637-17641 17688-17696 17699-17700 
1 7748- 1 775 1 17771-1 7776 1 7783- 1 7786 1 7805- 1 7806 
17813-17817 17819-17824 17828-17829 17837-17841 
17843-17847 I 787 I - 1 7873 1 7876- 1 7879 I 7888- 1 7890 
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RNA 
Source 


Library 
Name 


SEQ ID NOS: 








18010-18012 18024-18028 18075-18080 1 8090- 18092 
18139-18144 18155-18156 18161-18168 18175-18190 
18204-18206 18211-18223 18226-18253 18255-18268 
18275-18284 18300-18322 18354 18361-18370 18382- 
1 8392 1 8404 2 1 50 1 -2 1 5 1 5 2 1 563-2 1567 21 576-2 1 646 
2 1 656-2 1 659 2 1 7 1 8-2 1 724 2 1 728 2 1 752-2 1 772 22498- 
22533 22540-22543 22603-22606 22610-22617 22658- 
22660 22698-22699 22702 23029-23045 23364-23370 
23702-23703 23820-23826 24 1 83-24 193 24227 24246- 
24268 24282-24289 24300-24303 24308-243 1 2 243 1 9- 
24324 24345-24357 24375-24383 24402-24435 24449- 
24462 24610-24623 24666-24680 24686-24693 24726- 
24754 24757-24770 24794-24801 24820-24837 24846- 
24862 2487 1 -24888 24924 24939-24948 2495 1 24975- 
24977 25029-25048 25052-25060 25078-25084 25091- 
25092 25096-25 1 00 25 1 1 2-25 1 26 25 1 58-25 1 77 25 1 93- 
25212 25228-25238 25247-25248 25359-25363 25380- 
25381 25436-25440 25450-25470 25476-25482 25496- 
25505 25515-25521 25537-25561 25572-25593 25598- 
25603 25633-25656 25660-25672 25676-25689 25703- 
25842 25847-25896 25901-25965 25969-26018 26077- 
26079 26105-261 15 26121-26126 26136-2613826172- 
26 1 74 26 1 85-26 1 94 26629-26653 2669 1 -26697 26700- 
26703 27714-27717 28352-28357 28489-28490 28504- 
28507 28514-28521 28525-28530 28533-28539 28565- 
28571 28617-28627 28646-28650 28679-28680 28688- 
28694 28709-28719 28754-28760 28768-28781 28800- 
28821 28875-28881 28910-28913 28917-28926 28933- 
28935 28943-28958 28964-28972 290 1 3-290 1 9 2903 1 - 
29038 29071-29075 29087-29088 29096-29101 29128- 
29141 29179-29186 29234-29241 29290-29295 29327 
29446-29450 29466 29468-29472 29478-29480 29488- 
29491 29499 29501-295 1 8 29544-29546 2955 1 -29574 
29590-29604 29606-296 1 0 296 1 4-2963 7 29642-29678 
29685-29717 29722-29745 29762-29841 29870-29875 
29877-29922 29926-29937 29964-29968 29986-29990 
29995-30001 30006-30007 3001 1-30019 30038-30058 
3006 1 30085-30093 30098-30 100 301 09-30 134 30145- 
30149 30165-30177 30271-30278 30283-30295 30321 
30343-30347 30352 


Genomic 
DNA from 
BAC 
39316 


Research 

Genetics 

(C1TB 

BAC 

Library) 


BAC003 


1578-1585 4052 4205 4899-4903 4908-4910 5031-5032 
5042 5334 6796-6800 7061-7064 7067-7087 7091 7094- 
7099 7374 7392-7395 7426-7442 7467-7476 8839-8841 
8859 8862 8899-8902 9145-9149 9152-9181 9259 9269- 
9304 10443-10444 10759-10764 10819-10868 11076- 
11077 13130-13132 13183 13751 13815-13832 15112 
15120-15123 15718-15725 15847-15854 15944-15945 
1 5966- 1 5968 1 599 1 - 1 60 1 8 1 602 1 1 7609 1 7653- 1 7667 
17683-17684 17734-17736 17771-17776 17783-17786 
17791-17799 17805-17806 17827 17837-17841 17843- 
17847 17862-17868 18010-18012 18075-18080 18152- 
18154 18175-18183 1821 1-18214 18216-18218 18230- 
18239 18255-18258 1 8275- 1 8370 2 1 304-2 1 325 2 1 501- 
2 1 5 1 5 2 1 728 2 1 788-2 1 799 22498-22522 22525-22530 
22582-22598 22603-22606 226 1 0-226 1 7 22702 23029- 
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23045 23702-23703 23993-23998 24227 2423 1-24245 

24255-24268 24300-24307 24333-24344 24370-24374 
24397-24401 24436-24438 24481-24490 24495-24498 
24615-24623 24727-24735 24749-24770 24794-24801 
24889-24899 24928-24938 24964-24977 24989-24992 
24995-24999 25027-25028 25041-25048 25052-25060 
25093-25095 25101-25111251 47-25 1 70 25359-25363 
25418-25435 25450-25460 25475 25542-25550 25633- 
25650 25660-25665 25676-25679 25690-25704 25737- 
25795 25821-25835 25883-25896 25912-25943 25957- 
25965 25969-26016 26050-26058 26068-26089 26100- 
26126 26133-26194 26629-26653 26700-26704 28504- 
28507 285 1 4-285 1 7 2853 1 -28539 28663-28665 28673- 
28678 28688-28694 28699-28707 28728-28742 28748 
28754-28760 28775-28781 28815-28821 28944-28958 
28964-28972 29012 29096-29101 29128-29141 29420- 
29425 29446-29450 29462-29465 29468-29472 29501- 
29507 29535-29543 29564-29568 29583-29586 29590- 
29593 29606-29610 29614-29620 29642-29643 29645- 
29654 29673-29684 29686-29703 29736-29739 29746- 
29761 29763-29836 29879 29892-29895 29923-29935 
29964-29974 29980-30019 30022-30064 30084-30100 
30 1 09-30 1 34 30 1 79-30 1 82 30236-30239 30256-30259 

30334-30340 30360 

Iddt Invitroge BLD001 221 329-330 716-717 796-797 1123-1127 2570-2574 

bladder n 2674-2686 3006-3008 3377 3461-3463 3560 3649-3653 

3707 4213-4214 4266-4272 5134-5135 5480-5482 5919- 
5921 5943-5945 6154 6460 7534-7535 7924-7925 8010- 
8012 8296 8430-8433 8465 9475-9476 9531 9584 9726- 
9727 9729-9731 9763-9767 9851-9852 9956-9957 10254- 
10261 10881-10883 10904-10905 10980-10985 11345- 

1 1350 11731-11734 12371-12373 12432-12434 12829- 
12830 12978-12981 13601-13602 13760 15290-15291 
15617-15618 15623-15626 16568-16569 16642 17010- 
17014 17286-17291 17330-17332 17455-17456 18405- 
18406 18730-18732 18777 18789 18802-18804 18806- 
18807 18923-18924 19225 19362 19370 19387-19389 
19395-19402 19407-1941 1 19415-19417 19422-19431 
19706-19708 19757-19763 19926-19929 19962-19963 

1 9972- 1 998 1 20066-20068 20099-20 1 1 0 20 1 22-20 1 27 
20130 20289 20300-20304 20333-20335 20360 20366- 
20368 20495-20496 20501 205O5-205IO2O524-20535 
20537-20541 20625-20628 20631-20634 20676-20680 
20747-2075 1 20868-20870 2 1 02 1 -2 1 023 2 1 1 7 1 -2 1 1 74 
2 1 236 2 1 284-2 1 294 2 1 35 1 -2 1 352 2 1 428-2 1 433 2 1 447- 
2 1 453 2 1 495-2 1 500 2 1 554-2 1 556 2 1955-2 1 957 2 1 962- 

2 1966 22003-22006 22047 22050-22055 22080-22083 
22 1 6 1 -22 1 64 22366-2237 1 22553-22558 22678-22679 
22728-22729 22857-22858 22881-22886 23007-23021 
23252-23256 2332 1 -23327 23682-23686 23839-23840 
23878-23880 23999-24001 24021-24024 25085-25090 
25323-25325 25331-25333 25373 26024-26028 26341- 
26344 26460-26463 26860-26862 26880-26881 27807- 
.278 1 1 2786 1 -27864 27890-27892 28099-28 1 00 28286 
28352-28357 28424 28426-28428 2971 8-2972 I 30195- 
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origin 


RNA 

Source 


Library 
Name 


SEQ ID NOS: 








30199 


bone 
marrow 


Clontech 


BMD001 


30 35-38 48-49 55-73 87-95 105 130-143 156 164-167 
170-171 173-181 184 197-200 227-230 240-250 255-256 
273-278 301 329-330 332 368-371 419-420 425-427 483 
504-506 515-517 546-549 585-588 607 635 656 7 1 6-720 
738-740 792-795 798-803 832-836 870-871 891 912 919- 
922 934-935 937-940 942-944 969-971 981-985 1001- 
1003 1005 1028 1044-1045 1047 1049-1050 1065-1066 
1092-1094 1097-1098 1158-1161 1163-1164 1240-1241 
1307 1314-1319 1321 1388-1401 1414-14171431 1467- 
1469 1474 1483 1499 1667-1668 1681-1687 1692-1693 
1705-1714 1721-1722 1777 1840 1853-1854 1862-1863 
1879-1880 1909 1914 1945-1946 1980-1982 1986-1987 
1990 2015-2018 2030 2036 2062-2067 2072 2086-2087 
2102-2113 2222-2226 2272-2274 2404-2406 2431 2471- 
2474 2550-2552 2554-2555 2576 2595-2596 2667 2773 
2806 2828-2845 2871-2873 2886-2887 2923-2924 2926 
2951-2955 2983-2986 2988-2989 2993 3001 3006-3008 
3037-3038 3 1 44-3 146 3 1 5 1 -3 1 54 3205-3207 3228 3326- 
3331 3355-3356 3433 3461-3463 3474 3508-3510 3515- 
35 1 7 3547 3555-3558 3635 3649-3653 3676 3686 3693 
3776-3777 3834-3835 3939-3941 3949-3955 4064 4 151- 
415541 60-4 1 62 4239-4240 4256 4422-4423 4450 4509- 
4511 4515-4516 4555-4556 4562-4568 4726-4727 4751- 
4755 4857-4861 4967-4968 5091-5094 5192 5279-5283 
5335-5336 5390 5393 5480-5486 5499-5501 5519-5521 
5525-5526 5557-5560 5572-5573 5584-5586 5591-5592 
5744-5747 5758-5761 5802 5805-5807 5907-5909 5919- 
5921 5980-5984 6011-6021 6084 6095-6098 6403-6404 
6442-6444 6452-6453 6773-6774 6791-6794 6852 6877- 
6878 6884-6885 7 1 87-7 1 90 7209-72 1 2 72 1 6-72 1 9 7245- 
7248 7258-7263 7407-7414 7447-7449 7536-7541 7554- 
7555 7561-7562 7580-7597 7604-7605 761 5-761 7 7622- 
7623 7630-7636 7640-7647 7657-7659 7678-7687 7693- 
7694 7701-7703 7729 7734-7736 7742-7743 7745-7751 
7757-7759 7776-7783 7794 7806-7808 7815-7818 7924- 
7925 7977 7988 8059-8063 8077-8078 8098-8104 8132- 
8151 8182-8183 8219-8220 8230-8232 8234 8247-8248 
8250 8253-8257 8263-8265 8301-8306 8349-8350 8361- 
8362 8368-8369 8383-8389 8416-8419 8449-8452 8466- 
8476 8497-8499 8509 8539-8542 8576-8582 8607-8609 
8698-8700 8736-8737 8741-8750 8777-8779 8917-8918 
8986-8991 9002-9004 9040-9046 9100-9144 9196-9200 
9306-93 1 1 932 1 -9323 9329-9330 9336-9338 9340-9346 
9355-9357 9362-9365 9375-9376 9429-9430 9456-9459 
9475-9476 9487-9488 953 1 956 1 -9562 9577-9578 9590- 
9592 9603-9604 961 7-9626 9743-9744 9759-9762 9780- 
9783 9794-9795 9826 9828-9832 9835-9840 9854-9855 
9857-9861 9902-9904 9923-9924 9929-9935 9953 9969- 
9980 9984-9985 9989-9992 9997- 1 0009 1 00 1 7- 1 00 1 9 
10025-10031 10033-10040 10164-10166 10175-10252 
10273-10274 10277-10278 10306 10451-10457 10480- 
10482 10513-10515 10531-10532 10537-10538 10543- 
10549 10588-10594 10607-10608 10628-10630 10638- 
10644 10890-10893 10936-10938 10954-10956 10980- 
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10985 11029-11031 11123-11124 11135 11143 11157- 
11197 11295-11296 11300-11301 11308-1131011314- 
11315 11317 11339-1 1344 11399-1 1402 11431-11432 
1 1434 1 1467-1 1474 1 1476-1 1478 1 1495 1 1505-1 1506 
11531-11532 11538-11540 11544-11546 11561-11562 
1 1586-1 1602 1 1607-1 1609 1 1649-1 1650 1 1669-1 1671 
11711-11712 11731-11734 11745-11748 11766-11768 
11780-11782 11809 11835-11836 11840 11842 11974- 
11976 12006-12010 12046-12056 12117-12118 12131- 
12132 12140 12150-12151 12171-12172 12186-12189 
12192-12193 12202-12205 12229-12230 12239 12241- 
12244 12258 12360-12361 12374-12377 12446-12450 
12455-12459 12519-12540 12543-12546 12555-12559 
12565-12568 12573-12574 12590-12592 12615-12618 
12642-12644 12655-12658 12666-12667 12701-12705 
12723 12725-12727 12755-12762 12785-12787 12796- 
12798 12872-12881 12984-12985 12997-13004 13068- 
13070 13077-13079 13120-13123 13556-13559 13592- 
13595 13598-13600 13603-13605 13609-13612 13627- 
13628 13632-13633 13638-13641 13873-13875 13896- 
13898 13903-13906 13922-13924 13931-13933 13937- 
13938 13954-13956 14030-14031 14048-14053 14058- 
14059 14061-14064 14192-14195 14228-14235 14261- 
14263 14304-14305 14318-14343 14347-14351 14355- 
14356 14386-14387 14546-14549 14552-14555 14557 
14604 14607-14609 14650-14651 14683 14784 15003- 
15009 15013-15024 15151-15157 15182-15186 15195- 
15196 15218-15219 15222-15224 15250-15251 15257 
15277-15278 15290-15291 15326-15328 15356-15357 
15406-15407 15412-15414 15530-15531 15563-15564 
15588-15589 15600-15601 15623-15626 15699-15700 
15869-15870 15906-15907 1 5988-15990 16044-16046 
16059-16061 16075-16079 161 10-161 12 16160-16162 
16168-16171 16219-16220 16269-16283 16290-16295 
16297-16300 16304-16305 16309 16403-16407 16434- 
16439 16451-16452 16467-16469 16517-16519 16530- 
16531 16535-16538 16542-16544 16576-16577 16583- 
16585 16609-16611 16619-16621 16636-16637 16642 
16649-16657 16672-16674 16704-16705 16714-16715 
16828-16831 16851-16853 16860-16870 16934-16939 
17070-17071 17094-17100 17116 17120-17122 17145- 
17146 17292-17296 17330-17332 17335-17339 17385 
1 7454- 1 7456 1 7489- 1 7490 1 7924- 1 7926 1 7940- 1 7942 
17958-17962 18015-18016 18029-18030 18055-18060 
18069-18072 18157-18160 18371-18372 18376-18377 
18405-18406 18411-18418 18492-18494 18500- 18501 
18516-18518 18520-18527 18536-18537 18562-18581 
18583-18617 18625-18628 18644-18650 18661 18668- 
18670 18673-18677 18691-18693 18717-18726 18734- 
18737 18750-18758 18762-18766 18777-18780 18787- 
18789 18796 18802-18804 18806-18807 18825-18828 
18836-18841 18854 18856-18880 1 8882-18888 18899- 
18903 18908-18910 18915-18921 18934-18935 18941 
18955-18959 18964-18969 18975-18977 18983-18985 
19000 19019-19024 19029-19035 19062-19065 19071- 



M3 



WO 01/075067 



PCT/USO 1/08631 



Tissue 
origin 
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Name 



SEQ ID NOS: 



19085 19I06-19H8 19134-19137 19153-19158 19211- 
19212 19253 19257 19260-19262 19266-19267 19283- 
19294 19316-19317 19345-19349 19351-19354 19362 
19370 19380-19384 19387-19402 19413-19417 19422- 
19431 19442-19445 19461 19503 19514-19521 19560- 
19562 19566 19604-19607 19627 19672-19687 19693 
19698-19699 19733-19742 19749-19751 19759-19763 
19768-19771 19810-19818 19915-19918 19921-19929 
19938-19939 19943-19946 19953-19957 19965-19968 
19972-19980 20029-20063 20072-20073 20087-20094 
20099-20 1 02 20 1 04-20 1 1 2 201 20 20 1 22-20 1 27 20 1 46- 
20 1 48 20 1 6 1 -20 1 64 20 1 82-20 1 88 20208-202 1 4 20222- 
20225 20235-20240 20244-20249 20253 20257-20262 
20265-20270 20289 20299 20308-20315 20328-20330 
20345-20354 20393-20400 2041 1-20440 20456-20468 
20472-20474 20476-20479 20482-20494 20497-20498 
205 1 0 20524-20536 20542-20545 20568-20578 20599- 
20606 20614-20619 20621-20624 20629-20634 20644- 
20645 20649-20652 20676-20680 20683-20685 20688 
20698-20707 20714-20725 20727-20734 20752 20767- 
20787 20806-20812 20822-20823 20836-20849 20855- 
20862 20865-20867 20881-20884 20897-20900 20922- 
20925 20938-20942 20948-20949 20952-20954 20963- 
20976 20985-20988 2 1 005-2 1 008 2 1 058-2 1059 21 062- 
21066 21072-21075 21 1 12-21 1 14 21 141-21 142 21 145- 
21148211 76-2 1 1 80 2 1 202-2 1 207 2 1 225-2 1 226 21233- 
2 1 235 2 1 237-2 1 274 2 1277-2 1 280 2 1 284-2 1 296 2 1 343- 
2 1 352 2 1 377-2 1 397 2 1 408-2 1 409 2 1 434-2 1 445 2 1 447- 
21450 21463-21469 21485-21491 21495-21500 21516- 
2153021532-21533 21554-21556 21587-21655 21729- 
21733 21744-21747 2 1892-21894 21915-21916 2 1955- 
2 1 96 1 2 1 967-2 1 968 2 1 973-2 1 974 2 1 978-2 1 982 22007- 
22015 22040-22041 22060-22061 22092-22094 22141- 
22 1 43 22 1 60-22 1 64 22 1 87-22 1 92 22 1 95-22 1 98 22208- 
22224 2225 1 -22255 2226 1 -22276 22284-22289 22292- 
22302 223 10-22322 22336-22348 22358-22359 22365- 
22371 22373 22377-22380 22383-22388 22399-22404 
22409-22410 22440-22448 22455-22465 22531-22539 
22571-22581 22618-22621 22634-22651 22663-22664 
22669-22670 22675-22679 22690 22696-22697 22700- 
22701 22703-22707 22728-22729 22736 22749-22762 
22768-22770 22794-22796 22805-22809 22835-22845 
22850-22851 22857-22858 22881-22886 22909-22910 
22925-22926 2295 1 22955-22957 22969-22970 22974- 
22976 22990-22994 23007-23021 23046-23050 23053- 
23055 23057-23058 23063-23067 23070-23071 23074- 
23076 23098-23101 23 1 38-23 140 23206-23209 232 1 8- 
23222 23229-23233 23251 23261-23262 23343-23344 
23379-23390 23400-23408 23433 23439-23450 23470- 
23474 23486 23489-23490 23492-23493 23495-23496 
23506-23511 23514-23518 23526-23531 23543-23544 
23599 23675-23681 23705-23708 23718-23721 23726- 
23730 23761 23771-23780 23798-23799 23802-23805 
23827-23835 23843-23844 23871-23875 23890-23892 
240 1 4-240 1 8 24 1 1 6 24 1 26-24144 24495-24498 25085- 
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BMD002 



SEQ ID NOS: 



25090 25323-25325 25331-25335 25340-25341 25368- 
25373 25383-25401 25410-25413 25705-2571 5 26024- 
26028 26205-26206 26235-26239 26262-26264 26280 
26316-26321 26326-26328 26332-26337 26341-26344 
26350-26352 26373-26374 2641 1 26455-26459 26469- 
26470 26479-26545 26547-26555 26596-26601 26657- 
26659 26665-26666 26684 26737 26748-26756 26782- 
26785 26788-26789 26796-26801 26831 26835 26842- 
26843 26853-26854 26858-26862 26873-26875 26879 
26882-26884 26980-26984 26988 27025-27027 27052 
27067-27070 27080-27090 27093-27097 27142-27146 
27150-27151 27193-27200 27218 27245-27251 27254- 
27260 27269-27270 27279 27283-27287 27299-27301 
27304-27305 27348-27353 27435-27436 27444 27498- 
27503 27510-2751 1 27544-27545 27562-27563 27570- 
27573 27578-27584 27586-27587 27600-27606 27636- 
27639 27649-27654 27755-27756 27784-27788 27819- 
27820 27825-27826 27861-27864 27890-27892 27896- 
27927 27943-27947 27989-27990 28001-28003 28012- 
280 1 7 28045-28047 28050-28059 281 05-28 1 07 28 1 42- 
28145 28204-28209 28286 28360-28364 28424 28426- 
28428 28458-28460 28463 28468-28484 28728-28731 
29278-29283 29296-29300 29321-29326 29328-29337 
29339-29340 29358 29367 29432-29435 29718-29721 
29746-29761 29872-29875 29940-29949 29960-29961 
30141-301 42 301 50-301 56 301 89-30 1 99 30240-30250 
30361-30368 



51-52 167 273-278 360-361 534-535 546-547 553-554 
582-584 1044-1045 1136-1 139 1158-1161 1307 1317 
1436-1437 1593-1594 1602-1603 1622-1623 1667-1668 
1681-1687 1692-1693 1705-1714 1923-1924 1990 2030 
2058 2209-2210 2277 2396-2400 2471-2474 2814-2815 
2889-289 1 2893-2894 2988-2989 3 1 05-3 1 06 3 1 6 1 -3 1 63 
3435.3440 3550-3554 3768-3769 3781-3784 3834-3835 
3903-3907 3939-394 1 4086-4090 4 1 24-4 1 26 4 1 60-4 1 62 
4509-45 1 1 4555-4556 4562-4568 458 1 -4582 4623-4639 
4668-4672 4785-4789 4795-4809 4852-4853 4967-4968 
5181-5183 5295-5310 5572-5573 5856-5858 5973-5975 
6126-6134 6331-6334 6403-6404 6442-6444 6450-6451 
6533-6535 6780 6782-6786 6832-6850 6852 6877-6878 
6941-6942 7192-7193 7207 7209-7212 7216-7219 7245- 
7248 7256-7257 7368-7369 7426-7442 7450-7451 7654- 
7655 7695-7696 7745-7746 7805-7808 7972-7975 8101- 
8 1 04 8 1 42-8 1 44 8 1 87-8200 8206-82 1 0 8227-8229 8371- 
8374 8383-8389 8453-8454 8497-8499 8504-8505 8512- 
8513 8539-8542 8588-8597 861 2-861 6 8688 8698-8709 
8724-8732 8777-8779 891 7-891 8 8946-8973 8997 9002- 
9004 9063-9067 9264-9265 9321-9323 9399-9405 9443 
945 1 -9453 95 1 7-95 1 8 9529-9530 9555-9557 9594-9604 
96 11 -96 1 2 9667 9757-9758 9782-9783 9794-9795 9826 
9828 983 5-9840 9848-9850 9909-99 1 2 9929-9935 998 1 - 
9988 10164-10166 10480-10482 10498-10503 10513- 
10515 10551-10554 11123-11124 11202-11203 11314- 
11315 II 533- 1 1 534 1 1 538- 1 1 540 1 1 73 1 - 1 1 734 1 1 757- 
1 1758 1 1803-1 1804 1 1842 1 1947-1 1950 12023-12026 
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12050-12056 12140 12202-12205 12245-12253 12258 
12309-12311 12362 12374-12377 12560-12561 12615- 
12618 12637 12676-12678 12701-12705 12782-12787 
12796-12798 12871-12881 12894-12897 12997-12999 
13528 13592-13595 13627-13628 13885-13887 13925- 
13926 14137-14138 14261-14263 14546-14549 14604 
14626 14714-14717 14784 14809-14813 14822-14838 
15151-15157 15182-15183 15290-15291 15329-15331 
15336-15340 15356-15357 15412-15414 15631-15642 
15652-15656 15855-15857 15878 15906-15907 16053- 
16058 16403-16407 16422-16429 16443-16445 16473- 
16478 16600 16636-16637 16642 16652-16655 16894- 
16896 17046-17057 17105-17106 17120-17122 17397 
17399-17400 17940-17942 18136-18138 18286-18288 
18403 18405-18406 18500-18501 18527 18579-18581 
18757-18758 18767-18769 18771-18772 18777-18780 
18802-18804 18899-18903 18934-18939 18964-18969 
19018 19059-19065 19074-19080 19106-19118 19156- 
19158 1921 1-19212 19221-19222 19228-19229 19254- 
19255 19260-19262 19283-19294 19351-19354 19362 
19370 19373-19374 19380-19384 19390-19394 19401- 
19402 19418-19431 19442-19444 19461 19512-19513 
19515-19521 19672-19673 19679-19682 19693 19698- 
19699 19733-19735 19743-19751 19800-19803 19813 
19819-19822 19919-19923 19938-19942 19958-19963 
19972-19980 20015-2001 7 20029-20043 20074-20079 
20087-20094 20 1 20 20 1 46-20 1 48 20 1 67-201 7 1 20 1 95- 
20197 20208-20214 20222-20225 20241 20253 20257- 
20262 20265-20270 20290-20296 20425-20426 20432- 
20446 20476-20479 20485-20494 20497-20498 20502- 
20503 20524-20536 20563-20567 20599-20606 20620 
2063 1-20634 20653-20665 20727-20732 20788 208 1 6- 
20818 20853-20854 20858-20862 20897-20900 20938- 
20942 20948-20949 20952-20954 20977-20984 21058- 
21059 21 122-21127 21 141-21142 21145-21148 21 157- 
21 169 21 197-2 1198 2 1202-21207 2 1216-21232 2 1236- 
2 1 247 2 1 277-2 1 280 2 1 284-2 1 294 2 1 398-2 1 402 2 1 408- 
2 1 409 2 1 463-2 1 465 2 1 480-2 1 482 2 1 485-2 1 494 2 1 647- 
2 1 655 2 1 729-2 1 733 2 1 744-2 1 747 2 1 892-2 1 898 21917- 
2 1 92 1 2 1 948-2 1 954 2 1 978-2 1 987 22026-22029 22070- 
22073 22089 22092-22094 22120-22127 22141-22143 
22171-22175 22208-22224 22292-22299 22310-2231 1 
223 19-22322 22336-22346 22358-22359 22440-22448 
22644-2265 1 22663-22664 22678-22679 22690 22838- 
22842 22846-22849 22899-22900 23047-23050 23064- 
23065 23070-23071 23074-23076 23085-23086 23252- 
23256 23382-23385 234 1 5-234 1 8 23433 23473-23474 
23510-2351 1 23543-23544 23555-23565 23720-23721 
23761 23793-23797 23802-23805 23827-23833 23903- 
23904 25307-25310 25323-25325 25410-25413 26024- 
26028 26 1 96-26 199 26266 26280 26285-26290 263 1 0- 

26832 26843 26879 26888-26890 27100-27102 27127- 
27128 27142-27146 27193-27200 27206 27209-27213 
272 1 6-272 1 8 27294 27476-27477 27498-27500 27544- 
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Vendors* 
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SEQ ID NOS: 



27545 27562-27563 27636-27639 27649-27656 278 1 4 
27815 27848-27852 27861-27864 28050-28059 28358 
28360 28424 28426-28428 291 17-29123 29246 29271- 
29283 29309-29314 29339-29340 29354-29357 29367 
29378-29379 29445 301 50-30156 



656 1048 5335-5336 8768-8770 9956-9957 12872-12881 
15290-15291 18673-18677 18719-18722 19156-19158 
21978 22669-22670 23046 25373 26843 27193-27200 
27218 27790-27796 27989-27990 28199-28203 28286 
373-374 41 74 4362-4365 8320-8322 953 1 1 5908- 1 5909 
16044-16046 16652 17160-17167 18771-18772 19749- 
19751 19814-19815 20698-20707 22310-22311 23070 
25370-25372 26266 27702-27706 



170-171 398-399 700-701 723-725 1004 1235-1237 1273 
1 279 1 608- 1610 1 667- 1 668 1 96 1 - 1 962 2439 247 1 -2474 
2599-2603 2687-2706 3306-3308 3606 3735-3736 3789- 
3794 3949-3953 42 1 3-42 1 4 422 1 -4238 45 1 5-45 1 6 4666 
7216-7219 7258-7263 7536-7541 7742-7743 8046 8074- 
8078 8297-8300 8323-8325 8342 8420-8421 8430-8433 
8497-8499 85 1 2-85 1 3 89 1 7-891 8 9343-9346 939 1 -9392 
9475-9476 9506-9509 9531 9688 9735-9738 9828 10148 
10160 10263-10264 10311 10506-10507 10531-10532 
10904-10905 11467 11473-11474 11544-11545 11612- 
11639 12006-12010 12150-12151 12435 12723 12725- 
12727 12872-12881 12943 13540-13542 13581-13583 
14137-14138 14277-14280 14546-14549 14604 14784 
15093-15095 15257 15406-15407 15530-15531 15855- 
15857 16345-16349 16558-16562 16570-16573 16602- 
16608 16995 17105-17106 17335-17339 17394-17395 
17958-17962 18269-18270 18412-18418 18495-18499 
18719-18722 18778-18780 18796 18925-18933 19045- 
19048 19134 19283-19294 19316-19317 19368-19369 
19390-19402 19566 19683-19687 19736-19742 19759- 
19763 19926-19929 19933-19937 19972-19980 20103 
20 1 06-20 1 20 20 1 6 1 -20 1 64 20 1 89-20 1 94 20200-20207 
2023 1 -20234 20300-20304 2032 1 -20324 20328-20330 
20336-20338 20393-20400 20480-20481 20485-20490 
20501 20524-20535 20676-20680 20806-20812 20819- 
208^3 20865 20890-20896 20963-20972 2 1 208-2 1210 
2 1 225-2 1 226 2 1 256-2 1 262 2 1 284-2 1 294 2 1 334 2 1 37 7- 
2 1 397 2 1 428-2 1 433 2 1 447-2 1 450 2 1 5 1 6-2 1 528 2 1 877- 
21880 21955-21957 22003-22015 22026-22034 22204- 
2221 1 22250 22343-22346 22358-22359 22405-22408 
2255 1 -22552 22700-2270 1 228 1 0-228 1 8 22838-22842 
22952-2^953 23053-23055 23070 23074-23076 23212- 
2321 5 23358-23360 234 1 5-2341 8 23827-23833 24005- 
2401 1 26307-26309 26327 26337 26341-26344 26359- 
26365 26373-26374 26421-26422 26858-26859 27100- 
77107 27156-27157 27304-27305 27640-27641 27812- 
27815 28186 28255-28261 28269 28468-28484 30141- 
30142 



373-374 847-848 4581-4582 7465-7466 7745-7746 9267- 
9268 13638-13641 14344-14345 15277-15278 15356- 
15357 18825-18828 19049-19053 19306-19307 19370 
19706-19708 20263-20264 20345-20348 20425-20426 
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207 1 2-207 1 3 20792-20797 22343-22346 2288 1 -22886 
26409-26410 27989-27990 



Various 
Vendors* 



CTL02 1 



1667-1668 4206-4208 4562 
5921 7256-7257 8434-8448 
10870-10872 10965 12149 
15530-15531 15543-15544 
16896 18371-18372 1 85 16 
19212 19283-19294 19401 
19708 19736-19742 19749- 
21 156 21208-21210 22101- 
22373 22632-22633 22690 
27593-27594 27989-27990 



19- 



-4568 5335-5336 5370 59 
9984-9985 10588-10591 
12714-12715 15126-15129 
15576-15577 16652 16894- 
18518 19049-19053 1921 1- 
19402 19422-19431 19706- 
19751 19813 2028921 155- 
22107 22309 22358-22359 
23074-23076 27544-27545 
29332-29337 30135-30140 



BioChain 



CVX001 



30 48-49 51-52 144-145 156 180-181 201 221 255-256 
301 329-330 332 395 419-420 425-427 5 1 5-517 524-525 
530-531 543-547 551-552 694-695 716-720 738-740 832- 
836 901-904 934-935 1001-1003 1047 1185-1187 1259- 
1265 1273-1279 1302-1303 1424-1429 1431 1453-1454 
1456-1460 1474 1483 1499-1502 1563-1564 1596 1667- 
1668 1705-1714 1800 1866-1872 1887-1889 1899-1900 
201 5-201 8 2036 2062 2220-2227 2275-2276 2307 2375 
2404-2406 2431 2471-2474 2516 2540-2541 2599-2603 
^626-2642 2644-2651 2653-2658 2661-2673 2692-2694 
2710 2802 2921-2930 2951-2955 2988-2989 3001 3090 
3205-3207 3245-3246 3268-3269 3290-3303 3421-3422 
3455-3456 3466 3507-3510 3512-3520 3526-3529 3531- 
3534 3555-3558 3661-3670 3705-3706 3763-3765 3817 
3949-3953 4 1 22-4 1 23 4 1 60-4 1 62 422 1 -4238 4469-4470 
4599-4601 4663-4665 4692-4694 4762-4763 4785-4789 
4795-4809 4819-4823 4957 5084-5085 5092-5094 5 109- 
5115 5124-5126 5133 5335-5336 5364 5483-5484 5581- 
5583 5654 5766-5767 5932-5936 5973-5975 5980-5984 
5997-6000 601 1-6021 6284 6371-6376 6403-6404 6484 
6486-6489 6624-6626 6779 6877-6881 6932-6938 6980 
7192-7193 7209-7212 72 1 6-72 1 9 7279-7282 7294-7295 
7350-7352 7534-7550 7576-7577 7601-7603 7609 7640- 
7642 7671-7673 7678-7689 7693-7694 7701-7703 7728 
7742-7743 7747-7751 7771 7778-7783 7787-7788 7794- 
7801 7890 7924-7925 7976 7988 8020 8025-8026 8070 
8084-8085 8115-8121 8132-8141 8145-8156 8184-8186 
8258-8262 8270-8276 8313-8314 8342 8347-8360 8368- 
8370 8383-8389 8415 8422-8425 8430-8433 8466-8476 
8504-8506 8543-8550 8688 8751-8753 8758-8759 8869 
8917-8933 8982-8983 8986-8991 9021 9029-9035 9037 
9072-9074 9 1 96-9200 9305 932 1 -9323 9337-9338 939 1 - 
9392 9427-9428 9444 9456-9458 9487-9488 9506-9509 
9522-9525 953 1-9534 96 1 7-9626 9684-9687 9709 9729- 
973 1 9763-9767 9794-9795 98 1 5-9820 9826 9828 9854- 
9856 9899-9901 9916-9920 9923-9924 9958-9961 9969- 
9980 9989-9992 9997- 1 0009 1 00 1 7- 1 00 1 9 1 0038- 1 0040 
10175-10196 10273-10274 10277 10306 10451-10453 
10484-10489 10498-10503 10508-10515 10523-10532 
10539-10542 10588-10594 10873-10875 10877-10878 
10886-10889 10901-10902 10979 1 1013-1 1017 I 1028- 
1 1031 I 1 147-1 1 156 I 1217-1 1219 1 1252-1 1273 1 1300- 
I 1303 11317 1 1345-1 1350 I 1423-1 1426 I 1431-1 1432 
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1 1468-11472 11476-11478 1 1505-11506 11538-11540 
11544-11546 11553-11554 11584-11585 11609 11715- 
1 1716 11731-11734 1 1749-1 1 750 1 1 761-1 1 763 11777- 
1 1778 11803-11804 11835-1 1836 11842 11873-11875 
11886-11889 11921-11930 1 2011-12013 12042-12044 
12121-12126 12206-12208 12215-12225 12280-12282 
12371-12377 12420-12429 12470-12471 12519-12540 
12 5 55-12559 12564 12593-12596 12598 12601-12602 
12606-12609 12640 12668-12669 12682-12683 12707- 
12711 12720-12723 12760-12762 12785-12787 12805- 
12806 12829-12830 12832-12834 12905 12943 12978- 
12981 12984-12985 13077-13079 13560-13562 13584 
13592-13595 13606-13608 13645-13651 13761-13795 
13954-13956 14023-14026 14058-14059 14192-14195 
14261-14263 14304-14305 14546-14549 14575-14604 
14628-14635 14645-14648 14684-14685 14702-14704 
14784 14789-14791 14866-14870 15025-15069 15182- 
15183 15190-15191 15243-15248 15292-15293 15326- 
15328 15406-15407 15486-15490 15545-15546 15588- 
15589 15699-15700 15855-15857 15863-15868 15880- 
15883 15961-15963 15988-15990 16110-16112 16141- 
16143 16145-16146 16226-16227 16299-16300 16484- 
16486 16494-16495 16508-16511 16542-16544 16579- 
16582 16609-16611 16636-16637 16643-16648 16652 
16686-16693 16828-16831 16851-16853 16899-16900 
16934-16937 16993-16994 17038-17041 17046-17057 
17268-17274 17330-17332 17335-17339 17366-17368 
17441-17450 17454-17456 17525-17527 17924-17926 
17958-17963 18007 18015-18016 18029-18030 18069- 
18072 18136-18138 18400-18402 1 84 12-1 8420 1 8423- 
18425 18533-18534 18587-18616 18644-18650 18680- 
18681 18691-18692 18750-18756 18759-18760 18767- 
18769 18771-18776 18789 18802-18804 18806-18807 
18811-18813 18825-18834 18836-18838 18842-18845 
18854 18857-18880 18894-18896 18899-18903 18910 
18915-18918 18923-18933 18936-18939 18941 18944- 
18945 18947-18950 18960-18969 18975 18989-18990 
19029-19035 19045-19048 19059-19065 19068-19080 
19084-19085 19090 19096-19101 19106-19118 19142- 
19147 19154-19155 19159 19209-19210 19225 19273- 
19274 19306-19307 19362 19370 19373-19379 19387- 
19394 19401-19402 19415-19417 19422-19434 19441- 
19444 19454-19455 19458-19461 19484-19486 19488- 
19493 19515-19521 19526-19531 19580-19582 19604- 
19607 19656-19657 19667-19668 19683-19687 19693- 
19698 19727-19735 19749-19751 19756 19759-19767 
19804-19815 19921-19925 19933-19939 19953-19957 
19962-19963 19965-19967 19969-19971 19981 19995- 
20017 20029-20043 20048-20052 20064-20065 20069- 
20073 20080-20098 20 1 06-20 1 1 2 20 1 20 20 1 30 20 1 5 1 - 
20 1 54 20 16 1 -20 164 20 1 67-20 1 79 20 1 82-201 88 20200- 
20214 20231-20241 20243-20249 20253 20257-20264 
20279-20280 20288 20299-20307 20328-20330 20345- 
20354 20393-20407 204 11 204 1 5-20420 20427-2043 1 
20441-20446 20452-20455 20469-20479 20514-20520 
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20524-20545 20559-20562 20569-20578 20621-20624 
20649-20665 20676-20681 20683-20685 20688 20698- 
20707 2071 8-20734 20753 20758-20766 20792-20812 
20819-20821 20836-20843 20858-20862 20871 20897- 
20900 20922-20926 20929-20932 20938-20943 20948- 
20949 20963-20984 20992-20994 20999-2 1 004 2 1 02 1 - 
21023 21026 21062-21066 21069-21087 21 101-21 104 
21122-21 127 21141-21142 21145-21151 21 171-21 174 
21 194-21 196 21213-21215 21227-21232 21263-21280 
21284-21294 21297-21298 21351-21352 21410-21414 
21428-21433 21446 21463-21465 21467-21469 21480- 
21482 21485-2150021647-21655 21891-21894 21917- 
21921 21925-21928 21939 21955-21957 21967-21968 
21971-21978 22000-22002 22007-2201 5 22020-22025 
22030-22034 22040-22041 22050-22055 22074-22076 
22090-2209 1 22 1 35-22 138 221 52-22 1 56 22 1 60 22 1 65- 
22168 22176-22184 22187-22192 22195-22198 22208- 
222 112221 8-22224 2226 1 -22289 22292-22302 223 1 0- 
2231 1 22318 22333-22342 22347-22350 22357-22359 
22365-22371 22373 22405-22410 22495 22534-22539 
22553-22560 22569 22607-22609 22622-22624 22634- 
22643 22653-22654 22690 22700-22701 22737-22739 
22741-22742 22750-22759 22768-22770 22794-22796 
22810-22816 22833-22834 22843-22845 22854-22856 
22904-22906 22952-22953 22955-22957 22969-22970 
22978-22979 22991-22994 23007-23021 23046 23053- 
23055 23059-23060 23064-23067 23071 23080-23083 
23 1 1 7-23 1 1 9 23 1 25-23 13623141 23206-23209 23212- 
232 1 5 23242-23244 2325 1 -23256 23329-23337 23356- 
23357 23364-23370 23382-23385 23402-234 1 1 234 1 5- 
234 1 8 23428-23430 23486-23487 23489-23490 23492- 
23493 235 1 5-235 1 8 23532-23539 23543-23544 23555- 
23565 23600-23624 23675-23681 23704 23726-23730 
23761 23770 23806-23809 23820-23833 23836-23837 
23839-23842 23867-23875 23878-23880 23990-23992 
24021-24024 24035-24040 24042-24043 24126-24144 
24147-24158 25085-25090 25334-25337 25347-25358 
25376-25377 25383-25401 26024-26028 26209-26213 
26225-2623 1 26252 26266 26270-26272 26285-26290 
26294-26302 26316-26321 26327 26341-26344 26358 
26431 26453 26460-26464 26469-26470 26596-26601 
26676-26677 26687 26742 26748-26754 26788-26789 
26819-26826 26842-26843 26853-26854 26873-26875 
26980-26984 26988 27012-27014 27040-27043 27052 
27067-27070 27100-27102 27173-27174 27177-27178 
27193-27200 27269-27270 27348-27353 27478-27479 
27510-27511 27520-27521 27544-27545 27557-27559 
27600-27601 27635-27641 27662-27672 27729-27739 
27755-27756 27781-27788 27790-27804 27861-27864 
27890-27892 27940-27947 27970 27981-27982 27989- 
27990 28008-2801 1 28045-28047 28095-28096 28099- 

"78 1 ftft ">fi 1 D8 98191 98 1 ^7-98 1 S8 781 60 78 1 99-28203 

28255-28261 28286 2831 1-28313 28573-28578 28768- 
28774 29 1 17-29123 29278-29283 29321-29326 29354- 
29357 29409-294 16 29938-29949 29960-29963 30141- 
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30142 301 50-30156 30184-30199 30218-30220 30233- 
30235 30240-30242 30361-30368 


diaphragm 


BioChain 


DIA002 


5581-5583 7978-7983 8187-8200 8349-8350 9072-9074 
9366-9368 11123-11124 11745-11748 16546 19800- 
19803 19972-19980 20130 20437-20440 20554-20557 
206 1 4-206 1 5 20676-20680 222 1 2-222 1 7 23252-23256 
25340-25341 25373 26876-26878 


endothelia 
1 cells 


Stratagen 
e 


EDT001 


19-20 84 124-125 156 158-159 164 170-171 180-181 192 
197-200 227-230 251-252 255-256 260 301 307-308 3 1 5- 
316 3 19-323 329-330 358-359 373-374 395 414-418 425- 
427 461-465 505 515-519 524-525 534-535 553-554 557- 
559 576-578 619-620635 656 706-707 712 716-722 832- 
836 845-848 880-885 891 913 919-922 981-985 1004- 
1005 1044-1045 1047 1074-1087 1092-1098 1101-1103 
1123-1 127 1158-1161 1203-1204 1235-1237 1240-1241 
1259-1266 1268-1289 1307 1310-1311 1334 1414-1417 
1431 1453-1454 1467-1469 1483 1499 1569-1573 1618 
1620 1667-1668 1678-1680 1705-1714 1721-1722 1778- 
1779 1792-1794 1910-1913 1925-1927 1967 1971-1974 
1977 1986-1987 2015-2018 2022 2072 2202-2203 2272- 
2276 2306 2404-2406 2409 2432-2435 2471-2474 2570- 
2574 2597-2603 2625 2724-2726 2886-2887 2903-2904 
2923-2924 2926 2934-2935 2939-2943 2975-2977 2983- 
2986 300 1 3006-3008 3078-3079 3090 3 1 07-3 1 08 3 1 1 5 
3226-3228 3241 3255-3259 3266 3276-3277 3304-3309 
3336-3337 3365 3374-3377 342 1 -3422 3433 3448-3450 
3455-3456 3464-3465 3477-3478 3504-3507 35 1 8-3520 
3525 3555-3558 3606 3624 3686 3693 3781-3784 3789- 
3794 3834-3835 3949-3953 4067-4072 4080-4082 4084- 
4085 4 1 22-4 1 23 4 1 60-4 1 62 42 1 3-42 1 4 4244-4247 4343- 
4346 4450 4469-4482 4486-4488 4526-4527 4542 4555- 
4556 4562-4573 4581-4582 4600-4601 4612-4614 4651 
4785-4789 4857-4861 4966-4968 4971-4974 5089-5090 
5092-5094 5192 5335-5336 5384-5386 5572-5573 5580- 
5583 5594-5602 5658 5700 5714-5716 5802-581 2 5820- 
5823 5880 5885-5897 5907-5909 5939-5941 5980-5984 
5986-5988 6 1 40-6 1 43 6 1 66-6 16861 86-6 1 89 630 1 6342- 
6343 6403-6405 6551-6567 6585-6592 6627-6628 6657- 
6661 6669-6670 6791-6794 6832-6850 6852 6932-6938 
7056-7057 7209-7212 7216-7219 7285-7295 7374 7415- 
7420 7447-7449 7536-754 1 7557-7559 7580-7597 760 1 - 
7605 7609 7615-7617 7620-7621 7630-7636 7643-7647 
7654-7655 7657-7665 7671-7673 7681-7687 7693-7696 
7701-7703 7729 7742-7743 7745-7751 7784-7786 7794- 
7797 7821 7890 7906-7912 7921-7925 7946-7948 7972- 
7975 7978-7983 7990-7992 7994 8002 8010-8012 8017- 
80 1 9 8043-8044 8070 8090-8093 8117-812181 52-8 1 59 
8163-8173 8182-8183 8187-8200 821 1-8213 8216-8220 
8227-8229 8234 8247-8248 8253-8257 8342 8347-8360 
8363-8364 8368-8370 84 1 5 8449-8452 8497-8499 8504- 
8505 8507-8509 8512-8513 8539-8542 8554-8555 8584- 
8587 8607-8609 8688-8690 8754-8757 8760-8761 8777- 
8779 8936-8938 8986-8991 9002-9004 9013-9020 9038- 
9045 9072-9074 9084-9085 9196-9200 9260-9263 9306- 
931 1 93169321-9323 9331-9333 9337-9338 9382 9391- 
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i 


9392 9445-9448 9454-9455 9475-9476 9478-9481 9487- 
9490 9522-9525 9531-9534 9546-9549 9558 9561-9566 
9586-9589 9617-96 2 6 9 659 9664-9665 9672 9682-9683 
9729-9731 9735-9742 9757-9758 9763-9767 9794-9795 
98 1 5-9820 9826 9828-9834 985 1 -9852 9854-9855 9896- 
9897 9902-9904 9923-9924 9927-9928 9953 9960-9964 
9993.9995 10033-10040 10167-10196 10273-10274 
10277 10281-10304 10306 10326-10328 10451-10453 
10480-10482 10508-10515 10537-10538 10595-10599 
10603-10608 10612-10623 10627 10638-10639 10881- 
10883 10901-10902 10913-10918 10936-10938 10963- 
10965 11035-11037 1 1 123-1 1 124 1 1 135 1 1 143 1 1217- 
11219 11295-11305 11314-11315 11339-11350 11359- 
11369 11372-11396 11405-11407 11431-11432 11434 
1 1465-1 1466 1 1468-1 1474 1 1476-1 1478 1 1495-1 1498 
1 1538-11540 1 1546 1 1579-1 1606 1 1609 1 1696 1 171 1- 
11712 11715-11716 1 1731-11734 11737-11750 11780- 
1 1784 11786-1 1788 1 1803-11804 1 1835-1 1836 1 1840 
11842 11873-1 1875 1 1901-1 1905 1 1941-1 1944 1 1947- 
11950 12002-12005 12050-12056 12112-12114 12121- 
12137 12150-12151 12173 12190-12191 12237-12238 
12256-12257 12259-12262 12285-12302 12361 12374- 
12377 12398-12401 12446-12450 12470-12471 12477 
12486-12540 12545-12546 12555-12559 12590-12592 
12615-12618 12637 12640 12642-12644 12666-12667 
12670 12707-12711 12714-12715 12723 12755-12762 
12796-12798 12805-12806 12829-12830 12978-12981 
12997-12999 13077-13079 13576-13579 13581-13583 
13592-13597 13603-13608 13629-13631 13645-1365 1 
13796-13797 13873-13875 13918-13919 13999-14003 
14044-14045 14054-14056 14058-14059 14130-14131 
14141-14142 14170-14172 14175-14181 14192-14195 
14206 14216-14226 14236-14238 14261-14263 14299- 
14301 14346 14498-14501 14604 14607-14609 14681- 
14682 14684-14685 14714-14717 14784 14802-14808 
14866-14870 15013-15024 15071-15074 15093-15095 
15165-15170 15172-15173 15182-15183 15190-15191 
15220 15222-15224 15233-15236 15243-15248 15250- 
15251 15257 15277-15278 15283-15286 15290-15291 
15298-15303 15323-15324 15336-15340 15356-15357 
15406-15407 15412-15414 15457-15459 15530-15535 
15545-15546 15548-15550 15563-15564 15576-15577 
15585 15588-15589 15614-15616 15699-15700 15855- 
15857 15869-15870 15880-15883 15890-15895 15988- 
15990 16044-16046 16059 16075-16079 16082 16096- 
16099 16103-16104 16110-16112 16141-16143 16168- 
16171 16174-16176 16237 16239 16371-16372 16388- 
16391 16422-16429 16461-16466 16479-16481 16501- 
16504 16508-1651 1 16536-16539 16545 16563-16573 
16576-16577 16583-16585 16600-16601 16609-1661 1 
16619-16621 16628-16637 16642-16648 16652 16675- 
16682 16702-16705 16771-16772 16804-16807 16833- 
16842 16851-16853 16873-16874 16894-16896 16934- 
16937 17070-17071 17114 171 20- 171 22 17131-17132 
17242 17284-17291 17297-17306 17330-17332 17335- 
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17339 17398 17454-17456 17571-17574 17937-17938 
17958-17962 17964-17968 18015-18016 18029-18030 
18055-18060 18136-18138 18376-18377 18407-18418 
18421-18425 18427-18429 18492-18494 18500-18501 
18516-18518 18527 18533-18534 18536-18539 18617 
18624-18637 18644-18650 18655-18658 18671-18677 
18691-18693 18717-18726 18730-18732 18745-18756 
1 8759- 1 876 1 1 877 1 - 1 8780 1 8784- 1 8789 1 8796- 1 8807 
1881 1-18813 18822-18828 18855-18880 18882-18888 
18894-18896 18899-18907 18919-18921 18925-18939 
18941 18946 18964-18969 18975-18977 18989-18990 
18996 19012 19025-19035 19045-19048 19055 19057- 
19065 19071-19083 19090 19134 19138-19140 19163- 
19201 19207-19210 19213-19220 19224 19251-19252 
19254-19257 19260-19263 19266-19267 19273 19295- 
19296 19306-19307 19316-19317 19345-19349 19351- 
19360 19362-19364 19368-19370 19373-19374 19380- 
19389 19401-19402 19415-19417 19422-19434 19441- 
19444 19458-19463 19484-19486 19503 19514-19521 
19530-19531 19536 19560-19562 19566-19573 19586 
19598-19601 19625 19656-19657 19659-19661 19667- 
19668 19670-19671 19688 19693 19698-19699 19727- 
19748 19759-19763 19772 19800-19803 19810-19815 
19819-19822 19855-19856 19915-19918 19921-19929 
19933-19946 19953-19961 19965-19967 19972-19981 
20015-2001 7 20026-20027 20029-20047 20066-20068 
20072-20079 20087-20094 20099-20102 20106-201 10 
20 1 1 4-20 1 20 20 1 22-20 1 27 20 1 30 20 1 33-20 136 20146- 
20 1 54 20 1 6 1 -20 1 64 20 1 67-20 1 79 20 1 82-20 1 94 20200- 
20218 20222-20225 20235-20241 20250-20252 20257- 
20262 20265-20270 20274-20278 2028 1 -20282 20289 
20328-20330 20345-20354 20360 20393-20400 20406- 
20407 204 1 4 204 1 8-20426 20432-2045 1 20456-20474 
20476-20479 20482-20494 2050 1 20505-205 1 0 2052 1 - 
20535 20542-20545 20548-20557 20563-20567 20575- 
20578 20614-20619 20625-20634 20644-20648 20653- 
20671 20688-20692 20698-20707 20710-20711 20718- 
70732 20752-20753 20758-20767 20788 20806-20821 
20824-20843 20853-20863 20879-20880 20897-20900 
20924-20925 20927-20928 20948-20949 20955-20962 
20973-20988 21005-21008 21015 21026-21031 21060- 
21066 21069-21071 21076-21087 21101-21 104 21122- 
21127 21 137-21140 21145-21151 2 1 1 7 1-2 1 1 74 2 1 1 76- 
2 1 1 80 2 1 1 97-2 1 1 98 2 1 202-2 1 207 2 1 225-2 1 226 2 1 233- 
21235 21241-21247 2 1 256-2 1 274 2 1 277-2 1 280 2 1 284- 
21298 21301-21303 21351-21354 21359-21360 2 1377- 
-> 1 397 2 1 434-2 1 450 2 1 467-2 1469 2 1 480-2 1 482 2 1 495- 
2 1 500 2 1 5 1 6-2 1 530 2 1 647-2 1 655 2 1 7 1 8-2 1 724 2 1 729- 
21733 21877-21880 21892-21894 2191 1-21912 21915- 
2 1 92 1 2 1 924 2 1 939 2 1 95 1 -2 1 966 2 1 978-2 1 987 22000- 
22006 22019-22025 22040-22044 22047 22060-22076 
22080-22083 22092-22094 22 1 1 7-22 1 1 9 22 1 28-22 1 38 
">2 14 1-22 143 22160-22164 22169-22170 22187-22192 
22195-22198 22200-22203 22208-2221 1 22225-22226 
">2251-22252 22265-22289 22292-22299 22309 22314- 
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223 1 7 223 1 9-22332 22336-22342 22349-22350 22358- 
22359 22365-22371 22373 22377-22380 22383-22388 
22434-22435 22455-22465 22495 22531-22539 22553- 
22558 22571-22581 22607-22609 22622-22624 22634- 
22636 22644-22651 22653-22654 22663-22667 22678- 
22679 22690 22700-22701 22703-22706 22726-22727 
22730-22731 22750-22762 22768-22770 22781-22782 
22794-22796 228 1 0-228 1 6 2282 1 -22822 22852-22856 
22870-22874 22904-22906 22909-2291 1 22925-22938 
22948-22953 22955-22961 22974-22976 22978-22979 
2299 1 -22994 23007-2302 1 23046-23052 23057-23060 
23063-23067 23070-23071 23084 23098-23101 231 12- 
23116 231 20-23 1362313 8-23 1 4 1 2320 1 -23202 232 1 8- 
23222 23237-23241 23251-23256 23258-23263 23279- 
2328 1 23338 23343-23344 23358-23360 23379-23390 
234 1 5-234 1 8 23448-23450 23470-23472 23475-23479 
23486-23487 23489-23490 23492-23493 23499-23505 
23508-23511 23526-23531 23555-23565 23673-23674 
23700-23701 23704 23718-23719 23726-23736 23760- 
23761 23765-23767 23771-23780 23793-23799 23806- 
23809 23827-23833 23839-23848 23882 23890-23892 
2394 1 -23956 23959 23990-23992 23999-2400 1 240 1 4- 
240 1 8 24025 24029-24033 24035-24040 24056 24 1 20- 
24129 24772-24774 25085-25090 25213-25219 25293- 
25297 25307-25308 25319-25321 25334-25335 25338- 
25341 25355-25358 25370-25375 25416-25417 25534- 
25536 26024-26028 26196-26199 26205-26206 26237- 
26239 26248-26252 26266 26273-26279 26285-26290 
263 1 6-2632 1 26327 26329 26337 26339-26340 2636 1 - 
26365 26373-26374 26409-2641 1 26460-26463 26469- 
26470 26559-26560 26596-2660 1 26678-26680 267 1 9- 
26726 26742 26746 26748-26756 26804-26806 26843 
26853-26857 26860-26862 26876-26879 26980-26984 
27035 27040-27043 27052 27067-27070 27074-27077 
27122-27126 27133-27134 27150-27151 27173-27174 
27193-27202 27206-27213 27218 27240-27251 27254- 
27265 27269-27270 27273-27274 27281-27287 27304- 
27305 27372-27375 27439-27440 27493-27495 27501- 
27507 27510-27511 27520-27521 27544-27545 27548- 
27549 27574-27584 27586-27587 27600-27606 27636- 
27641 27649-27654 27662-27672 27698-27706 27726- 
27739 27755-27756 27814-27818 27861-27864 27890- 
27892 27896-27927 27948-27969 27989-27990 28045- 
28047 28050-28059 28095-28096 28099-28 1 00 28 1 05- 
28107 28138-28140 28142-28156 28186 28263-28268 
28286 28290-28292 283 1 1 -283 1 3 283 1 5-283 1 6 2836 1 - 
28362 28424 28426-28428 28468-28484 28573-28578 
28732-28742 291 17-29123 29278-29283 29304-29314 

294 1 6 294 1 8-294 1 9 29432-29435 296 1 4-29620 297 1 8- 
29721 29950-29953 29960-29961 30 1 4 1 -30 1 42 30 1 50- 
701 7(P0S 10°7 l -70721 70361-10368 


Genomic 
clones 
from ihe 


Genomic 

DNA 

from 


EPM00I 


880-882 1 142-1 152 3281-3282 4007-4052 4 1 77 4 1 80- 
4 i 90 4899-4907 491 1 -49 1 7 492 1 -4922 4928 4945 4997- 
5023 5031-5035 5037 5042-5046 5202-5239 524 1 5361 
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RNA 
Source 


Library 
Name 


SEQ ID NOS: 


short arm 
of 

chromoso 
me 8 


Genetic 
Research 




6796-6800 7019 7026 7028-7029 7031-7035 7041-7055 
7058-7091 7094-7099 7173 7175-7177 7371-7372 7374 
7392-7395 7407-7414 7421-7425 7444-7445 7469-7472 
7475 8466-8476 8710-8715 8800-8813 8820-8841 8850- 
8853 8855-8859 8862-8868 8877-8902 9047-9048 9081- 
9085 9088-9099 9 1 45-9 1 49 9 1 52-9 1 8 1 9 1 93 9205-9208 
92 1 3-9229 923 1-9234 9239-9259 9269-9276 929 1 -9299 
9314-9315 9962-9964 10320-10325 10329-10331 10334- 
10342 10443-10444 10679-10683 10723-10724 10726- , 
10741 10748-10750 10755-10757 10759-10765 10775- 
10777 10822-10830 10834-10867 10879-10880 1 1058- 
11062 11416-11418 11890-11891 12218-12220 13000- 
13004 13127-13128 13130-13136 13142-13174 13176- 
13190 13307-13311 13316-13318 13324-13337 13425- 
13495 13677 13681-13682 13695-13698 13706-13707 
13712-13721 13723-13727 13730-13751 13815-13821 
13823 13831 13854-13860 14876-14877 14962-14977 
15120-15123 15593-15599 15705-15708 15710 15718- 
15741 15773-15774 15780-15788 15815-15817 15826 
15828-15831 15836-15837 15842-15845 15915-15916 
15939-15943 15946-15956 15964-15976 15978-15980 
15991-15996 16001-16018 16047-16052 16258-16268 
17232 17366-17368 17579 17593-17598 17602-17609 
17637-17667 17673-17684 17688-17700 17703-17707 
17722-17724 17734-17789 17791-17799 17805-17806 
17818-17824 17828-17829 17836-17849 17857-17861 
17864-17868 17871-17873 17876-17879 17881-17885 
17888-17894 17902-17904 17909-17916 18008-18012 
18024-18028 18066-18068 18075-18089 18139-18151 
18155-18156 18161-18162 18166-18168 18186-18187 
18197-18203 18207-18214 18216-18218 18226 18230- 
18239 18242-18245 18247-18253 18255-18263 18275- 
18277 18286-18288 18291-18294 18308-18329 18335- 
18349 18353-18359 18365-18370 18380-18392 18398 
21304-21325 21501-21515 21534-21553 21557-21563 
21568-21646 21656-2171 1 21718-21 724 2 1 728 2 1 738- 
2 1 743 2 1 748-2 1 75 1 2 1 788-2 1 799 2 1 863-2 1 876 22523- 
22533 22582-22588 22596-22602 22605-22606 22610- 
22617 22658-22660 2281 7-22818 23029-23045 23532- 
23539 23993-23998 24183-24196 24199-24225 24227- 
24268 24274-243 1 2 243 1 9-24324 24333-24387 24397- 
24470 24473-24490 24607-24631 24646-24665 24681- 
24702 24722-24770 24775-24816 24820-24862 24869- 
24923 24925-24951 24964-24977 24985-25060 25093- 
251 1 1 251 14-25146 25158-25170 25178-25212 25220- 
25224 25228-25246 25249-25253 25359-25363 25366- 
25367 25450-25470 25475-25494 25506-25514 25539- 
25561 25572-25593 25598-25603 25633-25656 25660- 
25679 25690-25800 25807-25847 25853-25875 25878- 
25880 25883-25896 25906-25951 25957-25965 25969- 
260 1 8 26050-26053 26077-26086 26090-26 1 20 26 1 27- 
26 1 29 26 1 33-26 1 43 26 1 5 7-26 1 84 26 1 89-26 1 94 262 1 9- 
26220 26237-26239 26629-26655 26691-26694 27677- 
27688 27714-27717 27809-2781 1 28352-28357 28489- 
28510 28514-28548 28556-28572 28579-28627 28635- 
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origin 


RNA 
Source 


Library 
Name 


SEQ ID NOS: 








287 1 9 28732-28799 28809-28824 2883 1 -28836 2884 1 - 
28896 28901-28958 28964-28972 29012-29038 29047- 
29049 29071-29081 29087-29101 29104-29107 29116 
29128-29141 29147-29151 29154-29156 29159-29168 
29 1 79-29 1 86 2922 1 -2924 1 29290-29295 29327 29368- 
29369 29420-29425 29446-29450 29461 29466 29468- 
29472 29486-29487 29492-29498 2950 1 -29546 2955 1 - 
29568 29583-29604 29606-29610 29614-29629 2963 1- 
29637 29645-29654 29660-29678 29686-29703 29708- 
29714 29722-29739 29741-29742 29746-29836 29842- 
29871 29876 29879-2991 1 29919-29935 29964-29968 
29980-29981 29986-29994 29998-30001 30022-30031 

30179-30182 30236-30239 30253-30278 30281-30295 
30297-30300 303 1 0-303 1 7 3032 1 -30327 30330-30337 
30342-30347 30352-30360 


Genomic 
clones 
from the 
short arm 
of 

chromoso 
me 8 


Genomic 

DNA 

from 

Genetic 

Research 


EPM003 


1 604- 1 607 4008-4036 4049-405 1 4 1 80-4 1 90 4923-4928 
5242 5326-5330 7067-7087 7093 7175-7177 7426-7442 
7475 8807-8813 8822-8835 8839-8846 8850-8853 8855- 
8858 8862 8870-8873 8876 8892-8898 9088-9099 9152- 
9181 9205-9208 9226-9229 9239-9257 9259 9294-9296 
9301-9304 10343 10347-10350 10443-10444 10726- 
10727 10759-10764 10775-10777 10842-10867 13000- 
13004 13307-13308 13341 13422-13423 13425-13495 
13730-13735 13737-13750 13823 14981-14983 151 10- 
1511 1 15120-15123 15718-15725 15815-15817 15827- 
15833 15939-15943 15966-15968 15991-15996 16016- 
16018 17606-17608 17701 17836 17857-17874 17876- 
17887 17891-17894 18097-18134 18145-18151 18155- 
18156 18184 18255-18263 18291-18292 18335-18340 
1 8354 2 1 549-2 1 553 2 1 573-2 1 586 2 1 660-2 1 7 1 1 2 1 728 
2 1 788-2 1 799 2 1 863-2 1 876 22525-22530 22596-22598 
22605-22606 22658-22660 24 1 87-24 1 93 24227 24358- 
24369 24436-24438 24473-24480 24607-24609 24722- 
24726 24749-24771 24795-24816 24869-24870 24908- 
24923 24963 25017-25048 25052-25060 25078-25084 
25091-25100 251 14-25139 25147-25170 25187-25192 
25247-25248 25359-25363 25461-25470 25489-25494 
25515-25521 25539-25550 25572-25593 25623 25633- 
25650 25676-25679 25728-25732 25741-25782 25883- 
25889 25901-25902 25906-2591 1 25957-25959 25969- 
26016 26059-26067 26136-26138 26150-26152 26157- 
26164 26629-26653 27943-27947 28522-28524 28533- 
28539 28571 28607-28614 28646-28650 28709-28719 
28748 28754-28760 28768-28781 28809-28814 28822- 
28824 28882-28887 28914-28916 28933-28935 29012 
29031-29038 29071-29082 29087-29095 29104-29107 
291 16-29141 29154-29158 29327 29446-29450 29492- 
29494 29590-29605 29614-29620 29630 29645-29654 
29663-29678 29686-29703 29741-29742 29763-29836 

inO/n Tfio/n iftoin ~)GOAO TOO I 1 ~)GGA£! "JfkAn'? 

^000 > 30048-100S7 10084-30093 101 18-30134 30145- 
30149 30167-30177 30179-30182 30201-30204 30236- 
30239 30254-30255 30275-30281 30343-30347 


Genomic 


Genomic 


EPM004 


3281-3282 4924-4928 4945 4997-5020 5043-5044 5243- 
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origin 


RNA 
Source 


Library 
Name 


SEQ ID NOS: 


clones 
from the 
short arm 
of 

chromoso 
me 8 


DNA 
from 
Genetic 
Research 




5245 706 1 -7064 7067-7087 7 1 67 7 1 70-7 1 77 7426-7442 
7474-7475 8466-8476 8807-8813 8822-8838 8877-8902 
9047-9048 9 1 52-9 1 8 1 92 1 7-9225 923 1 -9233 9269-9286 
9291-9293 9314-9315 10443-10444 10446-10448 10679- 
10683 10775-10777 10842-10867 13000-13004 13145 
13177-13178 13189 13309-13311 13328-13330 13424- 
13495 13497-13498 13719-13721 13730-13736 13815- 
13818 13823 13854-13860 15834 15836-15837 15842- 
15846 15946-15950 15966-15968 16006-16018 17232 
17585-17586 17650-17652 17674-17676 17748-17751 
17763-17770 17850-17851 17888-17921 18075-18080 
18097-18134 18139-18144 18161-18162 18264-18268 
18275-18277 18286-18288 18300-18307 18323-18333 
18353-18354 18361-18370 18404 19093-19095 21549- 
21553 21563 21 573-21586 2 1661-2 171 1 21728 21 780- 
21876 22523-22530 22586-22588 22605-22606 23820- 
23826 23993-23998 24187-24193 24260-24268 24333- 
24340 24358-24369 24426-24435 24449-24470 24473- 
24480 24610-24614 24681-24693 24703-24715 24757- 
24770 24775-24779 24794-24801 24827-24837 24846- 
24854 2495 1 25005-25026 25052-25060 25096-25 1 00 
251 12-251 13 25158-25238 25247-25256 25450-25460 
25471-25474 25515-25521 25539-25541 25551-25561 
">5673-25679 25690-25702 25716-25718 25737-25782 
25796-25800 25807-25820 25836-25847 25853-25865 
25901-25902 25986-2601 6 26077-26086 26090-26099 
261 16-26120 26216 26273-26279 26629-26653 27677- 
27688 28531-28532 28540-28547 28558-28564 28617- 
28627 28695-28698 28709-28727 28768-28781 28809- 
2882 1 2883 1 -28836 2884 1 -28847 28872-28874 2890 1- 
28909 28933-28935 28943 29031-29038 29159-29170 
29179-29197 29203 29221-29233 29290-29295 29420- 
29425 29481-29485 29488-29491 29508-2951 8 29529- 
29534 29551-29563 29587-29589 29631-29637 29763- 
29836 29842-29869 29872-29875 29885-29891 29936- 
29937 29980-29981 29991-29994 30059-30060 30084- 
30087 30109-301 17 30179-30182 30201-30204 30271- 
30274 


esophagus 


BioChain 


ESO002 


4581-4582 4810-481 1 5335-5336 8466-8476 9475-9476 
15588-15589 16652 18781-18783 1 9943- 1 9946 2 1 277- 
21280 26843 27100-27102 30205 30233-30235 


fetal brain 


Ciontech 


FBR001 


202-203 847-848 1097-1098 1259-1262 1721-1722 2404- 
2406 2951-2955 5276-5278 5802 7902-7903 8377-8379 
9196-9200 9443 9828 9969-9980 10273-10274 10326- 
10328 10876 10976-10978 11024-11025 11476-11478 
1 1731-11734 11803-11804 1 2 1 27- 1 2128 121 50-12 1 5 1 
13107-131 17 13581-13583 14604 17366-17368 17455- 
17456 18627-18628 18964-18969 19018 1921 1-19212 
19362 19387-19389 19401-19402 20328-20330 20345- 
20348 20554-20557 21256-21266 21377-21397 21434- 
21439 21978 22141-22143 22200-22203 22637-22643 
22899-22900 23222 23709 23893-23902 254 1 6-254 1 7 
26307-26309 26329 2683 1 27113 27245-27246 27386- 
27389 27976-27982 28 1 86 30 1 4 1 -301 42 


fetal brain 


Clontech 


FBR004 


1667-1668 1990 21 14-21 15 2389 481 8 5980o984 7^42- 
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RNA 
Source 


Library 
Name 


SEQ ID NOS: 








7550 7699-7700 7757-7759 7986-7987 8274-8276 8307 
8588-8597 9049-9062 9862-9863 10480-10482 11018 
11308-11310 12581-12582 15397-15398 19074-19080 
1 9306- 1 9307 1 9800- 1 9803 20087-20094 20 1 04-20 1 05 
2024 1 204 1 5-204 1 7 2049 1 -20494 20563-20567 20607- 
206 1 2 20698-20707 20865 20897-20900 2 1 1 05-2 1111 
-> i Q^Q 9?OKX 9? 144-7? 1 S 1 22625-22628 23007- 
23021 23526-23531 23710 25347-25354 25534-25536 
26329 26347-26348 26383-26385 26843 28148-28156 
28424 29954-29955 


fetal brain 


Clontech 


FBR006 


3-4 168 192 197-200 240-250 324-325 329-330 362 373- 
374 464-465 532-535 553-554 576-578 613-614 713-715 
847-848 912 927 934-935 949-950 1044-1045 1071 1097- 
1098 1203-1204 1235-1237 1273-1279 1304 141 1-1413 
1488-1489 1569-1570 1591-1592 1678-1687 1705-1714 
1923-1924 1977 2023-2029 2145 2228 2231-2253 2259- 
2264 2356 2375 2396-2400 2404-2406 243 1 2437-2439 
2475 2525-2528 2599-2603 2656-2658 2663-2665 2707- 
2716 2720-2732 2734-2745 2770-2772 2808-281 1 2871- 
2873 2889-2891 2931-2935 2951-2955 3001 3039 3080- 
3081 3105-3106 3205-3207 3213 3261-3263 3377 3477- 
3478 3507 3512-3514 3555-3558 3596 3671-3673 3683 
3687-3691 3693 3708 371 1-3712 3729-3730 3781-3784 
3809 3939-3941 3949-3953 4055-4061 4065 4091-4100 
4 1 22-4 1 26 4 1 37-4 1 39 4209-42 1 0 4542 4562-4568 4574- 
4576 4667 4673 4683-4684 4720-4725 4765-4773 4795- 
4809 4845-4851 4854-4856 4870-4871 4948 4964-4965 
4970 5136-5137 5139 5246 5251-5252 5291-5294 5392 
5532-5533 5557-5560 5567-5568 5594-5602 5744-5747 
6011-6021 61376155-6161 6209-6211 6217-6222 6378- 
6388 6393-6395 6406-64 1 0 6452-6453 6488-6490 65 1 3- 
65 1 5 6542-6543 6669-6670 6674-6675 6775-6778 7 1 94- 
7197 7220-7227 7236-7237 7264-7266 7350-7352 7364- 
7365 7426-7442 7452-7460 7482-75 1 7 7557-7559 7580- 
7597 7604-7605 7630-7636 7657-7659 7695-7696 7745- 
7746 7778-7783 7787-7788 7898-7900 7946 7957 7986- 
7987 7993 8013-8016 8079 8137-8141 8152-8156 8162- 
8173 8187-8200 8204-8205 821 1-8213 8230-8233 8247- 
8249 8263-8265 8301-83 10 83 1 3-83 14 8320-8322 8335- 
8336 8347-8348 835 1 -8360 837 1 -8374 8383-8389 8420- 
8421 8426-8428 8457-8458 8461-8465 8497-8499 8506 
8512-8513 8588-8597 8607-8609 8688 8733-8735 8758- 
8759 8762-8766 8919-8933 8936-8945 8974-8977 8982- 
8983 8998-9004 9029-9030 9043-9045 9068 9306-93 1 1 
9380-9381 9510-9518 9529-9531 9585 9603-9604 9729- 
973 1 9763-9767 9799-9800 9808-98 1 2 9829-9832 9929- 
9935 9958-9959 9969-9980 9989-9992 9997-10009 
10015-10016 10033-10037 10449-10453 10477-10478 
10483 10513-10518 10523-10530 10537-10538 10603- 
10608 10638-10639 10780-10782 10901-10902 10931- 
10933 10965 1 1026 1 1081 1 1 123-1 1 124 11317 1 1345- 
1 1350 1 1465-1 1472 1 1476-1 1478 1 1577 1 1672 11711- 
1 1712 1 1731-1 1734 1 1739-1 1740 1 1803-1 1804 1 1934 
12102-121 10 121 17-121 18 12131-12132 12202-12208 
12215-12217 12226-12228 12333-12334 12374-12377 
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RNA 
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SEQ ID NOS: 








12403-12405 12437-12438 12441-12445 12451-12453 
12486-12518 12598 12723 12894-12897 13503-13512 
13529-13535 13585-13588 13796-13797 13838-13844 
13898 13994-13997 14023-14026 14044-14045 14061- 
14063 14127-14128 14137-14138 14173-14174 14209- 
14215 14236-14238 14261-14263 14349-14351 14391 
14410-14412 14605-14609 14626 14681-14682 14684- 
14689 14694-14701 14709-14713 14988-14993 14999- 
15001 15019-15024 15253-15255 15257-15259 15300- 
15301 15358-15359 15381-15385 15397-15398 15406- 
15407 15454-15461 15491-15525 15567 15855-15857 
15861-15866 15890-15895 15902-15903 16022-16023 
16060-16061 16110-16112 16115-16117 16123-16128 
16130-16132 16219-16220 16365-16366 16434-16437 
16465-16466 1 6470-16472 16496-16497 1 6553-16556 
16570-16573 16599 16623 16628-16631 16636-16637 
16643-16651 16714-16723 16836-16842 16860-16870 
16903-16909 16938-16941 16962-16965 16996-16999 
17002-17009 17018-17023 17026-17028 17067-17069 
17105-17106 17115 17120-17122 17264-17267 17286- 
17306 17359-17360 17372-17374 17571-17574 17685- 
17696 17857-17861 1 7927- 1 7929 1 7949- 1 7952 17958- 
17962 18001-18004 18038-18042 18136-18138 1841 1 
18427-18429 18500-18501 18516-18518 18536-18537 
18625-18626 18644-18650 18655-18660 18691-18692 
18719-18726 18730-18732 18771-18772 18789 18806- 
18807 18829-18834 18857-18880 18882-18888 18925- 
18933 18944-18945 18947-18950 18955-18959 18964- 
18969 19005-19009 19029-19035 1 9045-19048 1 9055 
19071-19073 19081-19083 19096-19101 19138-19140 
19159-19161 19211-19212 19266-19267 19274 19295- 
19296 19350 19362-19364 19375-19379 19385-19389 
19422-19431 19442-19444 19447-19448 19526-19529 
19548-19553 19566-19573 19598-19602 19659-19661 
19670-19671 19693 19706-19708 19733-19735 19814- 
19818 19933-19939 19948-19950 19953-19963 19972- 
19980 20029-20043 20069-20071 20095-20102 20120- 
20194 20198-20221 20235-20240 20244-20252 20265- 
20270 20274-20278 2032 1 -20324 2041 4 20437-20440 
20447-20451 20456-20471 20476-20479 20505-20509 
20547 20559-20568 20607-206 1 2 2062 1 -20624 2063 1 - 
20634 20646-20648 20676-20681 20686-20687 20698- 
20707 20718-20725 20727-20734 20747-20751 20754- 
20757 20801-20805 20827-20843 20865 20929-20932 
20952-20954 20957-20962 2 1 062-2 1 066 2 1 1 1 2-2 1 1 1 4 
21 141-21 142 21 157-21 169 21 176-21 180 21 197-21 198 
21213-21215 21229-21232 21253-21255 21263-21266 
21326-21333 21353-21354 21377-21397 21410-21414 
21454-21457 21480-21482 21495-21500 21554-21556 
2 1 647-2 1 655 2 1 7 1 2-2 1 7 1 7 21 729-2 1 733 2 1 744-2 1 747 
21881-21885 21891 21899-21904 2191 1-21912 219 15- 
21924 21951-21974 21978-21982 21995-22002 22007- 
220 1 8 22020-22029 2203 5-22036 22045-22046 22056- 
22059 22062-22069 22074-22076 22080-22083 22092- 
22094 22108-221 14 22128-22134 22141-22143 22152- 
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origin 
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fetal brain 



Clontech 



Invitroge 
n 



Library 
Name 



SEQ ID NOS: 



FBRs03 



22 1 56 22 1 58-22 1 59 22 1 69-22 1 75 222 1 8-22224 22246- 
22249 2225 1 -22252 22265-22270 22277-22299 223 1 8 
22358-22359 22365-22371 22377-22392 22399-22408 
22495 22531-22533 22561-22568 22571-22581 22625- 
22628 22634-22643 22726-22727 22743-22748 22768- 
22770 2280 1 -22804 228 1 0-228 1 6 22854-22856 22940- 
22947 22952-22953 23022-23025 23046-23052 23059- 
23O60 23064-23065 23085-23086 23 1 20-23 1 22 23 1 25- 
23 1 36 23203-23209 232 1 8-2322 1 23223-23225 23236 
23245 23356-23360 23392-23395 23415-23419 23422 
23486-23487 23497-23498 23532-23539 23543-23544 
23579-23595 23682-23686 23704 23761-23763 23771- 
23797 23827-23833 23882 23903-23904 23941-23956 
23999-24001 24005-24011 24021-24024 24035-24040 
24481-24490 24495-24498 25299-25305 25319-25321 
25340-25341 25376-25377 25383-25401 25410-25413 
254 1 6-254 17 261 96-26 1 99 26266 26280 26292-26302 
26327 26329 26337 26373-26374 26395 2643 1 26454- 
26463 26465-26466 26473-26474 26604-26606 26662 
26687 26695-26697 26732 26742 26835 26842 26860- 
26862 26873-26875 27098-27099 27 1 27-27 128 27175- 
27176 27304-27305 27372-27375 2741 1-27412 27435- 
27436 27498-27500 27504-27507 275 1 8-275 1 9 27557- 
27559 27564 27586-27587 27600-27601 27636-27639 
27649-27654 27674-27688 27698-27699 27816-27844 
27859-27860 27865-27868 27890-27892 28001-28003 
28050-28059 28097-28100 28122 28186 28222-28224 
28272-28276 2831 1-28313 28350-28351 28424 28728- 
28742 28754-28760 29242-29243 29248 29278-29285 
29304-29308 29343-29345 29352-29357 29508-29518 
30085-30087 30130-30140 30205 30221-30235 



2724-2726 4581-4582 7681-7687 11081 11937-11938 
12150-12151 12258 14004 16168-16171 17070-17071 
18919-18921 19526-19529 19709-1971020927-20928 
2 1 877-2 1 880 22 1 1 5-22 1 1 6 22 1 60 22277-22283 22343- 
22346 22973 23543-23544 23793-23797 271 14-27120 
27814-27815 27989-27990 30135-30140 



TBT002 130-132 180-181 255-256 329-330 507 553-554 582-584 
63 I -633 716-717 723-725 764-767 792-795 832-836 847- 
848 852-855 862-863 901-904 955-956 1097-1098 1 123- 
1127 1142-1152 1185-1187 1203-1206 1208-1211 1213- 
1214 1216 1228-1242 1414-1417 1432-1435 1453-1454 
1470 1632-1633 1767-1768 1925-1927 2030 2214-2219 
2275-2276 2299 2471-2474 2591 2599-2603 2724-2726 
2923-2924 3164 3195-3197 3255-3259 3322-3323 3374- 
3377 3433 3468-3471 3507 3524 3526-3548 3616-3617 
3686 3809 3834-3835 3949-3953 4091-4095 4104-41 16 
4434 4562-4568 4644-4650 4874-4889 4950-495 I 5335- 
5336 5803-5804 5854-5855 5873-5874 5899-5902 5919- 
5921 5939-5941 5980-5984 6038-6042 6140-6143 6166- 
6168 6170 6782-6784 6791-6794 6879-6881 6932-6938 
7008-70 1 0 72 1 6-72 1 9 7452-7460 76 1 5-76 1 7 7620-762 1 
7678-7687 7745-775 1 7757-7759 7787-7788 7795-7797 
7821 7896-7897 7906-7912 7916 7921-7925 7930-7932 
7988 7994 80 1 7-8019 8046 8090-8093 8113-81 16 8132- 
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Library 
Name 
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8136 8152-8159 8182-8183 8187-8200 8227-8232 8253- 
8257 8335-8336 8347-8348 8370 8404-8406 8487-8488 
8497-8499 8502-8503 8607-8609 8689-8690 8762-8766 
891 7-891 8 9013-90 1 7 9036 9454-9458 9475-9476 9506- 
9509 9531 9535-9537 9586-9592 9594-9602 9617-9626 
9664-9665 9682-9683 9729-9731 9735-9738 9743-9754 
9757-9758 9784-9785 9826 9828 9851-9852 9854-9855 
9896-9897 9909-9912 9927-9928 9956-9957 9969-9980 
10017-10019 10306 10451-10453 10477-10478 10520- 
10522 10603-10606 10638-10639 10780-10782 10881- 
10883 10899-10902 10913-10914 10919-10922 1 1 135 
11143 11212-11216 11228-11229 11306-11307 11345- 
11350 11538-11540 1 1603-1 1606 1 1680-1 1696 11711- 
11713 11731-11734 11739-11740 11761-11763 11772- 
11774 11803-11804 11843-11855 11873-11875 12040- 
12041 12150-12151 12194-12196 12206-12208 12430- 
12431 12455-12459 12637 12755-12759 12803-12804 
12898-12899 12997-12999 13552-13555 13585-13588 
13592-13595 13796-13797 13918-13919 13999-14003 
14046-14047 14123-14128 14137-14138 14604 14709- 
14713 14784 14822-14838 15019-15024 15182-15183 
15233-15236 15257-15259 15290-15291 15298-15299 
15326-15328 15486-15489 15496-15525 15576-15577 
15588-15589 15623-15626 15867-15868 16115-16117 
16174-16176 16371-16372 16387-16391 16576-16577 
16614-16618 16623 16643-16648 16799 16851-16853 
1 6894- 1 6896 1 7026- 1 7028 1 703 8- 1 704 1 17120-17122 
17131-17132 17242 17454 17958-17962 18001-18003 
18136-18138 18412-18418 18427-18429 18624 18655- 
18658 18750-18756 18789 18806-18807 18842-18845 
18894-18896 18904-18905 18919-18921 18947-18950 
18964-18969 18976-18977 18989-18990 18993-18996 
19062-19065 19068-19070 19207-19208 19266-19267 
19308-19309 19316-19342 19345-19350 19362 19380- 
19389 19407-19411 19422-19434 19441 19458-19460 
19566 19659-19661 19667-19668 19670-19671 19699- 
19705 19709-19710 19759-19763 19810-19813 19933- 
19937 19939 19950 19962-19963 19965-19967 19972- 
19980 20099-20102 20122-20127 20130 20137-20145 
20 1 6 1 -20 1 64 20 1 67-20 171201 98-20207 202 1 5-202 1 8 
2023 1 -20234 2024 1 20363-20365 204 1 5-204 1 7 20452- 
20455 20469-2047 1 20497-20498 20514-20520 20524- 
20535 20537-20541 20575-20578 20607-2061 2 20625- 
20628 2063 1 -20634 20646-20648 2068 1 208 1 6-208 1 8 
20836-20843 20865 20927-20928 2 1 005-2 1 008 2 1 076- 
21087 21 101-21 10421 137-21 14021 153-21 154 21 171- 
2 1 1 74 2 1 229-2 1232 21 253-2 1 255 2 1 284-2 1 294 21351- 
21352 2 1410-2 14 14 21447-21450 21454-21457 21467- 
21469 21485-21491 21495-21500 21532-21533 21712- 

2 1 724 2 1 729-2 173321 877-2 1 880 2 1 903-2 1 904 2 1 924 
2 1 936-2 1 938 2 1 978 2 1 983-2 1 987 22000-22002 22007- 
22015 22026-22029 22042-22046 22101-22107 22135- 

22 1 38 22 1 52-22 156 221 65-22 1 68 22200-22203 222 1 8- 
22226 22243-22245 22284-22289 22292-22299 22309 
22349-22350 22358-22359 22381-22382 22394-22398 
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22405-22408 22495 22531-22533 22561-22565 22625- 
22628 22881-22886 22923-22924 22941-22947 22952- 
22953 22980-22981 23007-23021 23047-23050 23071 
23092-23093 23203-23205 23212-23215 23229-23233 
23245 23279-23281 23379-23381 23434-23437 23492- 
23493 23599 23682-23686 23726-23730 23812-23813 
23867-23870 23878-23880 23960-23992 23999-24001 
24005-240 1 1 2402 1 -24024 24056 25085-25090 253 1 3 
25322-25325 25336-25337 25340-25341 25374-25375 
25416-25417 25598-25603 26205-26206 26329 26337 
26347-26348 26373-26374 26602 26665-26666 26678- 
26680 2669 1 -26694 26705-26707 27 1 00-27 1 02 27 1 93- 
27200 27229-27232 27239-27244 27269-27270 27304- 
27305 27544-27545 27586-27587 27600-27606 27649- 
27654 27755-27756 278 14-278 1 5 28099-28 1 00 28 1 38- 
28 1 40 28 1 86 28234-28254 28290-28292 28424 28426- 
28428 28533-28539 29288-29289 29418-29419 29594- 
29604 30 1 4 1 -30 1 42 30 1 50-30 1 56 30 1 89-30 1 94 3022 1 - 
30223 


fetal heart 


Invitroge 
n 


FHR00I 


1049-1050 3526-3529 8090-8093 8512-8513 12194- 
12196 13585-13588 13638-13641 13645-13651 19370 
19515-19521 20161-20164 20182-20188 20437-20440 
20676-20680 20792-20797 2 1 408-2 1 409 22 1 60 22343- 
22346 22690 23543-23544 238 16-23819 26307-26309 
28424 


fetal 
kidney 


Clontech 


FICD001 


30 1 77- 1 78 279-280 329-330 373-374 508 524-525 6:>6 
726 785-786 1006-1007 1012-1017 1021-1025 1028 1047 
1092-1094 1235-1237 1269-1272 1290 1302-1303 1309 
1314 1431 1499 1678-1680 1705-1714 1887-1889 2063- 
2065 2306 2550-2552 2649-2650 2874-2876 2926 2988- 
2989 3 105-3 1 06 3461-3463 353 1 -3534 3705-3706 3737 
4255 4438-4443 5141-5145 531 1-5325 5335-5336 5827- 
5828 5919-5921 6348-6349 6405-6410 7536-7541 7561- 
7562 7640-7642 7728 7745-7746 7757-7759 7778-7783 
8043-8044 8277-8295 8466-8476 90 1 8-9020 9038-9039 
9306-931 1 9339 9456-9458 9460 9531-9534 9617-9626 
9664-9665 9826 9829-9832 9993-9996 10012 10273- 
10274 10277 10306 10488-10489 10494 10592-10594 
10615-10623 10638-10639 10873-10875 1 1431-1 1432 
11435-11436 11476-11478 11549-11550 11761-11763 
1 1803-1 1804 1 1842 12150-12151 12202-12205 12361 
12483-12485 12519-12540 12543-12544 12637 12723 
12796-12798 12978-12981 13077-13079 13592-13595 
13603-13605 13888-13895 13931-13933 13939-13953 
14004 14090-14093 14261-14263 14784 15124-15125 
15151-15157 15221 15290-15291 15576-15577 15588- 
15590 15623-15626 15686-15687 15878 16044-16046 
16284-16289 16371-16372 16636-16637 16652 16828- 
16831 17330-17332 17455-17456 17958-17962 18015- 
18016 18527 18625-18626 18644-18650 18738-18744 
18761 18778-18780 18796 18802-18807 18857-18880 
18899-18903 18919-18921 18934-18935 18960-18963 
18975 18989-18990 19062-19065 19074-19083 19224 
19257 19351-19354 19370 19405-1941 1 19415-19417 
19422-19431 19445 19461 19503 19522-19524 19526- 
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kidney 
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kidney 



RNA 
Source 



Library 
Name 



C Ion tech 



Invitroge 
n 



FKD002 



FKD007 



SEQ ID NOS: 



19531 19560-19562 19659-19661 19667-19668 19736- 
19742 19759-19763 19855-19856 19924-19925 19938 
1 9943- 1 9946 1 9972- 1 9980 20 1 55-20 1 5 6 20263-20270 
20289 20299 20401-20405 20437-20440 20472-20474 
20514-20520 20524-20535 20542-20545 20614-20615 
20698-20707 20806-20815 20879-20880 20897-20900 
20929-20932 20938-20942 21032-21045 21 1 12-21 1 14 
21 123-21 127 21233-21235 21237-21240 21253-21255 
2 1 263-2 1 266 2 1 277-2 1 280 21447-21450 21 467-2 1 469 
21480-21482 21587-21655 21915-21921 21975-21977 
22 1 3 5-22 1 38 22 1 60 22 1 95-22 1 98 2226 1 -22270 22358- 
22359 22373 22455-22465 22534-22539 22644-22651 
22663-22664 22669-22670 22700-22701 22708-22709 
22887-22891 22955-22957 23070 23222 23343-23344 
23382-23385 23392-23395 23489-23490 23510-23513 
23720-23721 23726-23730 23761 23798-23799 25383- 
25401 25598-25603 26237-26239 26329 26339-26340 
26460-26463 26691-26694 26742 26806 26833-26834 
26843 26879 27044-27047 27129-27132 27173-27174 
27269-27270 27283-27287 27414-2743 1 27510-2751 1 
27544-27545 27600-27601 27700-27701 27784-27788 
27861-27864 27989-27990 28263-28268 28361-28362 
28424 28446-28448 29328-29331 29339-29340 29343- 
29345 29352-29353 29409-29416 30085-30087 30141- 
30142 30150-30156 



170-171 273-278 2222-2226 5808-5812 6403-6404 7209- 
7212 7990-7992 8554-8555 8688 9475-9476 1 1731- 
11734 12150-12151 12202-12205 15182-15183 16652 
17038-17041 17105-17106 17958-17962 18536-18537 
19362 19370 19706-19708 21277-21280 21326-21333 
21377-21397 21962-21966 22690 23070 25373 26024- 
26028 26843 27269-27270 27989-27990 



792-795 2808-281 1 3374-3376 3862 7209-7212 7757- 
7759 8349-8350 8363-8364 10873-10875 11561-11562 
11835-11836 14101-14102 14261-14263 15182-15183 
16642 16652 17454 19211-19212 19370 19441 19548- 
19553 20257-20262 20271-20273 20289 21088-21096 
21978 22358-22359 22663-22664 23053-23056 23508- 
23509 23761 25331-25333 27269-27270 27816-27818 
28142-28145 



fetal lun<> 



Clontech 



FLG001 



170-171 1028 1097-1098 1522-1524 1527-1529 1721- 
1722 2275-2276 2471-2474 3591 3789-3794 4206-4208 
4212 5337-5341 5541-5556 6403-6404 6570-6571 7296- 
7298 7747-7751 8152-8156 8512-8513 8762-8766 9444 
9759-9762 9857-9861 10273-10274 10277 10306 10592- 
10594 11081 11406-11407 11431-11432 11495 12258 
12283-12284 12642-12644 12725-12727 12829-12830 
13592-13595 14204 14821 15258-15259 15412-15414 
15457-15459 15614-15616 15863-15866 15890-15895 
16716-16723 17242 17330-17332 18008-18009 18644- 
18650 18723-18726 18761 18789 18796 18854 18975 
19375-19379 19494-19496 19683-19687 19764-19767 
19813 19972-19981 20015-2001720029-20043 20289 
20345-20348 20401-20405 20418-20420 20447-20451 
20501 20548-20553 20698-20707 20943 21005-21008 
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2 1 027-2 1 03 1 2 1 275-2 1 276 2 1 5 1 6-2 1 528 2 1 967-2 1 968 
2 1 983-2 1 987 22007-220 1 5 22020-22025 22056-22059 
22333-22335 22373 22622-22624 22637-22643 22669- 
22670 22700-22701 22728-22729 22887-22891 23059- 

25334-25335 25370-25372 27269-27270 27304-27305 
27386-27389 27570-27571 28008-2801 1 28234-28254 
2831 1-28313 29409-29416 30085-30087 30150-30156 


fetal lung 


Invitroge 
n 


FLG003 


255-256 412-413 461-463 534-535 619-620 785-786 981- 
985 1273-1279 1337 1678-1680 1792-1794 2207-2208 
234 1 -2343 247 1 -2474 2774-2775 2779-2792 2874-2876 
2923-2924 2936-2938 3326-3331 3708 4531-4533 4685- 
4690 4795-4809 5337-5341 6235-6237 6530-6531 6932- 
6938 7258-7263 7536-7541 7660-7665 7745-7746 7901 
80 1 7-80 1 9 8074-8076 8113-8114 81 52-8 1 56 83 1 8-8322 
8349-8350 8422-8425 8434-8452 8457-8458 8502-8503 
8688 8736-8737 9022-9025 9100-9144 9306-9311 9472- 
9474 9584 9733-9734 9759-9762 9794-9795 982 8 9833- 
9843 9857-9861 9864-9866 9909-9912 9923-9924 9958- 
9959 10015-10016 10277 10523-10530 11345-11350 
11423-11426 11431-11432 11577 11610-11611 11901- 
1 1905 12050-12056 12455-12464 12565-12568 12581- 
12582 12598 12760-12762 12978-12981 13585-13588 
13931-13933 14236-14238 14261-14263 14604 14624- 
14625 15412-15414 15558-15560 15588-15589 15902- 
15903 16145-16146 16345-16349 16636-16637 16642 
16851-16853 17024-17025 17046-17057 17454 17934- 
17936 18015-18016 18405-18406 18655-18658 18796 
18899-18903 18910 18915-18918 19138-19140 19159 
19308-19309 19375-19379 19401-19402 19623-19624 
19800-19803 19943-19946 19981 20053-20063 20103- 
20105 20222-20225 20231-20253 20263-20264 20289 
20340-2034 1 2040 1 -20405 204 1 2-204 1 3 204 1 5-204 1 7 
20456-20468 20501 20537-20541 20607-2061 2 20646- 
20648 20698-20707 20726 20733-20734 20827-20835 
20863 20957-20962 20977-20984 21015 21076-21087 
21097-21 100 21 157-21 174 21248-21252 21277-21280 
21284-21294 21403-21404 21428-21433 21492-21494 
21911-2191221 939-2 1 946 22000-22002 22007-220 1 5 
22056-22059 22062-22069 22 1 20-22 1 27 22 1 58-22 1 60 
22200-22203 22265-22276 22336-22346 22358-22364 
22561-22568 22571-22581 22708-22709 22843-22845 
22977 23007-23021 23098-23101 23252-23256 23506- 
23507 23532-23539 23599-23628 23827-23833 24021- 
24024 24120-24125 25373-25375 25410-25413 26237- 
26239 26294-26302 26327 26350-26352 26357 26359- 
26360 26383-26385 26479-26545 26607-26609 26698- 
26699 26742 26860-26862 26876-26879 27225 27441- 

27852 27970 28099-28100 28133-28137 28142-28145 
28426-28428 28768-28774 291 17-29123 29950-29953 

JxJl.'J JyJl " ' 


fetal lung 


Clontech 


FLG004 


1569-1570 6005-6006 6403-6404 19074-19080 19706- 
1970S 20676-20680 21 157-21 169 23098-23101 23543- 
23544 26383-26385 
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Source 
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FLS001 



SEQ ID NOS: 



1-6 8 10-16 21-23 25 30-33 35-38 48-54 74-79 81-120 
122-123 126-129 156 158-159 164 167 170-171 177-178 
180-181 185-192 195-205 215-224 226-235 237-239 251- 
253 255-256 260 273-284 286-291 307-309 319-325 328 
331-332 373-374 395 398-399 404-405 412-420 461-465 
505 515-517 524-525 528 546-547 551-556 576-578 582- 
584 619-620 626-630 652 685-688 694-695 697-699 708- 
711 716-722 729 738-748 754-757 763 771-772 777-778 
785-786 796-797 832-836 847-848 852-855 864-867 880- 
882 891-898 900-91 1913 919-922 934-935 969-971 979- 
985 1 001-1003 1005 1028 1047 1 067-1071 1080-1081 
1092-1094 1097-1098 1109-1110 1114-1115 1123-1127 
1129 1140-1141 1158-1161 1163-1164 1169-1179 1240- 
1241 1259-1262 1273-1279 1295-1297 1302-1303 1307 
1310-1313 1368 1372-1373 1388-1401 1424-1429 1432- 
1437 1440-1447 1453-1454 1467-1469 1478 1483 1544- 
1546 1551 1618 1658-1660 1667-1668 1675 1678-1687 
1705-1714 1721-1722 1725-1726 1732-1737 1747-1749 
1773 1777 1792-1794 1840 1879-1880 1912-1913 1915- 
1916 1921-1924 1961-1962 1977 1986-1987 2015-2018 
2030-2034 2058-2060 2063-2066 2114-21 15 2201-2203 
2222-2226 2272-22762284-2299 2306 2354-2355 2362- 
2363 2383-2388 2393-2395 2404-2406 2431 2439 2457 
2471-2474 2517-2518 2540-2541 2561-2562 2570-2574 
2599-2603 2649-2650 2666 2687-2688 2695-2698 2706 
2745 2806 2808-2811 2814-2815 2871-2873 2889-2891 
2918-2919 2923-2924 2926 2934-2935 2967 2973 2975- 
2977 2983-2986 3002-3003 3006-3008 3026-3028 3078- 
3079 3090 3101-3104 3107-3108 31 18-3119 3144-3146 
3151-3154 31 82-3 187 3 1 95-3 1 97 3205-3207 3264 3276- 
3277 3290 3304-3308 3345 3352 3366-3369 3374-3377 
3414-3417 3433 3435-3445 3464-3465 3468-3471 3477- 
3478 3512-3520 3525-3529 3565-3588 3676 3686-3691 
3693 3708 3789-3794 3820-3821 3834-3835 3840-3852 
3879-3880 3939-3941 3949-3953 4084-4085 4091-4095 
4101-41 164141-41464151-41554160-4162 421 1 4220- 
4238 4244-4247 4255 4261-4265 4273-4275 4343-4346 
4386-4390 4441-4443 4469-4482 4486-4487 4489-4493 
45 1 2-45 1 6 453 1-4533 4542 4546 4555-4556 4562-4573 
458 1 -4582 4623-4639 4660-4662 4666 4668-4672 47 1 2- 
4713 4720-4727 4738-4750 4780-4781 4785-4789 4795- 
4809 4841 4857-4861 4897-4898 4967-4968 4980-4981 
4984-4985 4989-4991 5057-5059 5066 5082 5109-51 15 
5139 5151-51795190-5191 5269-5271 5279-5283 5335- 
5341 5360 5362-5366 5368-5375 5381 5387-5389 5480- 
5484 5487-5488 5490 5493-5496 55 12-55 1 8 5530-553 1 
5557-5560 5567-5568 5572-5573 5580 5591-5592 5658 
5703-5704 5717-5718 5768-5772 5802-5804 5827-5828 
5846 5907-5909 5919-5921 5939-5941 5943-5945 5967- 
5969 5973-5975 5980-5984 5997-6000 601 1-6021 6084 
6135-6136 6166-6168 6226-6234 6291-6296 6335-6336 
6377 6403-6404 6439-6440 6445-6449 6455-6458 6461- 
6483 6488-6489 6503-65 1 0 6523-6526 6533-6535 6540- 
6543 655 1 -6567 6585-6592 6669-6672 6674-6675 6709- 
67 1 3 6745-6746 6773-6778 6791-6794 6852 6896-6899 
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6959-6960 7001-7007 701 1 7203 7209-7212 7216-7219 
7245-7248 7256-7263 7267-7268 7275-7276 7296-7298 
7368-7369 7447-7449 7534-7541 7551-7559 7572-7577 
7604-7605 7608 76 1 3-761 7 7620-7621 7630-7636 7648- 
7653 7660-7665 7671-7673 7681-7687 7693-7696 7698- 
7703 7726-7727 7742-7743 7745-7751 7763-7775 7778- 
7788 7794-7797 7802-7805 7815-7821 7891-7895 7898- 
7901 7904-7915 7921-7925 7940-7945 7947-7948 7957 
7972-7975 7978-7985 7988 7990-7992 7994 7998 8002 
8010-8012 8069-8073 8077-8079 8084-8085 8087-8093 
8113-8114 8117-8121 8132-8141 8145-8156 8163-8173 
8187-8200 8203-8205 821 1-8213 8227-8229 8242-8248 
8253-8257 8297-8306 8310 83 13-83 14 8337-8342 8347- 
8350 8365-8366 8368-8369 8390 841 5 8422-8425 8434- 
8448 8461-8464 8466-8476 8487-8489 8500-8501 8507- 
8508 85 1 2-85 1 3 8537-8550 8554-8555 8588-8600 8607- 
8609 8612-8616 8688-8690 8698-8700 8724-8732 8754- 
8766 8768-8770 8777-8779 8917-8933 8939-8945 8978- 
8983 8997 9002-9004 9007-9008 90 1 3-9020 9028-9036 
9038-9046 9049-9067 9072-9078 9196-9200 9264-9265 
9267-9268 9306-93 1 1 9316 9321-9323 9326-9328 9337- 
9338 9340-9342 9353-9357 9362-9363 9366-9368 9375- 
9376 9382 9391-9392 9395-9396 9420-9423 9427-9428 
9444 9446-9448 9454-9458 9460 9472-9476 9478 9486 
9510-95189522-9525 9531-9537 9558 9561-9562 9585- 
9592 9603-9604 9609-96 1 0 96 1 7-9626 9664-9665 9667 
9676 9682-9683 9726-9727 9729-9731 9735-9744 9757- 
9767 9780-9783 9794-9795 9813-9820 9826 9828-9832 
9841-9842 985 1-9852 9854-9855 9857-9861 9896-9897 
9899-9908 9913-9920 9923-9924 9929-9935 9953 9956- 
9961 9969-9988 1001 1-10012 10017-10019 10025-10026 
10033-10037 10045-10126 10164-10172 10263-10274 
10277-10278 10306 10312 10320-10323 10449-10457 
10470-10476 10488-10490 10494 10498-10503 10508- 
10512 10519-10532 10543-10550 10588-10594 10600- 
10601 10603-10608 10612-10614 10628-10630 10638- 
10644 10873-10875 10881-10883 10886-10889 10891- 
10893 10895-10898 10901-10902 10904-10905 10907- 
10910 10913-10914 10931-10933 10963-10964 10966 
10972 10976-10978 10980-10985 11038 11042-11044 
11066-11068 11071-11075 11078-11121 II 123-1 1125 
11128-11142 11208-11209 11212-11219 11222-11229 
11250-11275 1 1281-1 1282 1 1289-11290 11295-1 1301 
11306-11310 11314-11315 11339-11353 11359-11369 
1 1399-1 1407 1 1423-1 1426 1 1431-1 1432 1 1460-1 1464 
1 1468-1 1472 1 1476-1 1478 1 1493-1 1495 1 1501-1 1506 
11513-11514 1 1538-1 1545 1 1561-1 1562 1 1565-1 1567 
1 1574- 11 576 1 1582-1 1583 1 1586-1 1606 1 1609 1 1612- 
U639 11644-11650 11658-11659 11672 11700-11707 
1 171 1-1 1712 1 1731-1 1734 1 1739-1 1740 1 1745-1 1750 
1 1761-1 1763 1 1766-1 1768 1 1775-1 1776 1 1780-1 1782 
1 1 803- 1 1 808 1 1 8 1 1 - 1 1 832 1 1 835- 1 1 836 1 1 842 11 873- 
1 1875 11890-1 1891 1 1921-1 1930 1 1939-1 1940 1 1947- 
1 1950 1201 1-12013 12027-12039 12050-12056 12121- 
PI26 12140 1 2 1 50- 12151 12186-12189 12192-12196 
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12202-12208 12226-12228 12241-12253 12256-12258 
12280-12284 12331-12332 12371-12397 12429 12436- 
12438 12446-12450 12455-12459 12470-12471 12486- 
12540 12545-12546 12562-12563 12565-12568 12590- 
12592 12601-12602 12619-12622 12637-12638 12640 
12642-12644 12666-12667 12673-12678 12701-12705 
12723 12725-12727 12755-12759 12792-12793 12796- 
12799 12803-12804 12824-12827 12894-12897 12963- 
12964 12968-12969 12978-12981 12984-12985 12997- 
12999 13071-13074 13077-13079 13107-13117 13512 
13556-13559 13567-13568 13576-13579 13581-13583 
13592-13595 13598-13600 13609-13616 13632-13633 
13638-13641 13652-13659 13668-13672 13761-13795 
13838-13842 13861 13867-13868 13873-13875 13898- 
13899 13907 13925-13926 13954-13956 13999-14004 
14023-14026 14036-14037 14044-14045 14048-14056 
14103 14127-14128 14143-14164 14170-14181 14192- 
14195 14209-14215 14236-14238 14257 14261-14263 
14268-14269 14347-14348 14389-14390 14463-14497 
14546-14549 14604 14607-14609 14628-14635 14650- 
14651 14661-14665 14676-14678 14681-14682 14684- 
14689 14694-14701 14709-14717 14784 14792 14818- 
14820 14866-14870 15011-15069 15093-15096 15118- 
15119 15132-15157 15174-15183 15190-15191 15197- 
15200 15222-15224 15233-15236 15243-15248 15257- 
15259 15277-15278 15283-15286 15290-15291 15298- 
15303 15321-15322 15326-15328 15336-15340 15358- 
15359 15381-15388 15406-15414 15457-15459 15530- 
15535 15545-15546 15551-15552 15558-15560 15563- 
15564 15576-15577 15588-15589 15614-15620 15629- 
15632 15661-15663 15699-15700 15855-15857 15867- 
15870 15878 15880-15885 15890-15895 15969-15974 
15988-15990 16022-16023 16041-16046 16053-16058 
16060-16061 16067 161 15-161 17 16141-16143 16163- 
16164 16168-16171 16174-16176 16200-16201 16206- 
16208 16216-16217 16233-16237 16239 16250 16255- 
16268 16279-16280 16284-16295 16304-16305 16310- 
16314 16345-16349 16365-16366 16371-16372 16399- 
16402 16418-16429 16434-16437 16440-16448 16461- 
16464 16470-16472 16479-16481 16484-16486 16489- 
16493 16508-16511 16517-16519 16536-16538 16545 
16550-16552 16558-16562 16579-16585 16601-16611 
16619-16621 16623 16636-16637 16642-16648 16652- 
16655 16686-16693 16702-16705 16714-16715 16727- 
16729 16802-16803 16836-16842 16851-16853 16860- 
16870 16873-16874 16894-16896 16910 16913-16915 
16918-16919 16934-16939 16949-16953 16967-16970 
17026-17028 17038-17041 1 7067-1 7069 1 7078- 1 7079 
171 14 17120-17122 17233-17234 17237-17242 17268- 
17274 17286-17291 17330-17332 17335-17358 17366- 
17368 17441-17450 17454-17456 17463-17464 17538- 
17565 17571-17574 17581-17582 17855-17861 17934- 
17936 17955 17958-17962 17995-17997 18001-18003 
18015-18016 18018-18023 18029-18030 18038-18042 
18046-18048 18097-18134 18136-18138 18371-18372 
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18374-18375 18400-18402 18405-18418 18421-18425 
18427-18429 18495-18519 18527 18535-18537 18577- 
18578 18587-18617 18621-18637 18642-18660 18662 
18668-18677 18691-18693 18717-18726 18730-18732 
18738-18756 18759-18761 18771-18780 18784-18786 
18789-18793 18796-18807 18811-18813 18822-18834 
18836-18855 18857-18880 18882-18888 18897-18905 
18910 18915-18921 18923-18939 18941 18944-18945 
18947-18950 18955-18973 18975-18977 18986-18988 
18993-18996 19005-19009 19012 19018 19029-19035 
19045-19048 19055 19057-19058 19062-19065 19071- 
19085 19096-19101 19132 19134 19138-19140 19142- 
19148 19153-19155 19159 19202-19210 19213-19220 
19224-19227 19251-19257 19260-19262 19266-19267 
19271-19272 19274-19279 19283-19296 19306-19309 
19316-19317 19343 19350-19364 19368-19370 19372 
19375-19384 19387-19402 19407-19411 19413-19417 
19422-19431 19438-19444 19454-19455 19461 19467- 
19487 19503 19512-19521 19526-19529 19536 19548- 
19553 19560-19562 19564-19578 19583-19586 19604- 
19607 19609-19615 19617-19619 19625 19627 19659- 
19661 19663-19668 19670-19710 19727-19748 19757- 
19763 19772 19800-19812 19814-19822 19855-19856 
19915-19929 19933-19946 19950 19953-19957 19962- 
19963 19965-19967 19972-19980 19995-20017 20026- 
20047 20072-20080 20087-20094 20099-20103 20106- 
201 12 201 14-20120 20122-20132 20146-20148 20151- 
20 1 54 20 1 57-20 181201 89-202 1 4 20226-20230 20235- 
20241 20244-20253 20257-20278 20281-20282 20286- 
20296 20299 20321-20324 20328-20330 20345-20354 
20366-20368 20393-20407 2041 I 20415-20440 20447- 
2045 1 20456-20474 20476-20479 20482-20494 20497- 
20498 20502-20503 20505-20509 205 1 1 -20520 20524- 
20535 20537-2054 1 20547-20557 20559-20567 20569- 
20578 20602-206 1 2 206 1 4-20634 20639-20640 20644- 
20648 20653-20671 20676-20681 20683-20685 20688- 
20692 20698-20707 207 1 0-20725 20727-20734 20747- 
20752 20758-20766 20788-20797 20806-20812 208 16- 
20849 20853-20857 20863 20865 20871 20879-20880 
20885-20887 20897-20900 20924-20932 20938-20943 
20948-20949 20951-20954 20957-20976 20985-20988 
20999-21008 21027-21056 21058-21 1 1 1 21 122-21127 
21 137-2! 140 21 145-21 148 21 155-21 169 21 171-21 1 74 
21 176-2 11 80 21 199-21210 21213-21215 21225-21228 
21233-21235 21237-21252 21256-21262 21267-21274 
21277-21296 21334 21340-21342 21351-21352 2 1359- 
2 1 360 2 1 377-2 1 397 2 1 405 2 1 4 1 0-2 1 4 1 4 2 1 434-2 1453 
2 1 463-2 1465 21 467-2 1 476 2 1 480-2 1 482 2 1 485-2 1 49 1 
21495-21500 21516-21530 21532-21533 21554-21556 
21587-21655 2 1 7 ! 2-2 1 724 2 1 744-2 1 747 21773-21775 
2 1 877-2 1 8S0 2 1 892-2 1 894 2 1 899-2 1 902 2 1 905-2 1912 

0 1 9 1 1-1 1 Q*> 1 1 1 Q"*S-~> 1 0^ S 1 1 Q^Q 1 1 QAX ~> 1 OA£ ~> l Q7 i 
— i I /^j-i I / j j ^ 1 7jV Z 1 7H0-Z 1 VOo —17/ 1 - 

21987 21995-22015 22019-22036 22040-22044 22047- 
22079 22090-22094 22097 22101-22107 221 15-221 19 
22128-22138 2214 1-22143 22 152-22156 22160 22165- 
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22 1 68 22 1 7 1 -22 1 86 22 1 93-22 1 94 22204-222 1 1 222 1 8- 
22226 2223 1-22235 22246-22250 22261-22289 22292- 
22328 22336-2235 1 22358-22359 22362-22373 22377- 
22380 22383-22392 22399-22432 22434-22435 22440- 
22448 22455-22465 22495 22531-22539 22551-22560 
22570-22581 22599-22602 22607-22609 22618-22624 
22632-22651 22653-22657 22661-22667 22669-22670 
22680-22684 22690 22696-22697 22700-22715 22725- 
22727 22730-22731 22760-22764 22767-22770 22781- 
22782 22794-22796 22805-22816 22821-22827 22833- 
22834 22843-22849 22852-22856 22870-22874 22887- 
22891 22904-22906 22909-22910 22916-22924 22927- 
22938 22948-22950 22969-22977 22980-22981 22991- 
22994 22998 23022-23025 23046-23055 23059-23060 
23063-23067 23070-23071 23074-23076 23088-23090 
23094-23101 23112-23119 23138-23141 23201-23202 
23206-23209 23212-2321 5 2321 8-23221 23226 23229- 
23233 23235-23236 23242-23244 23247 23251 23261- 
23281 23356-23360 23378 23382-23390 23392-23398 
23402-23408 23415-23421 23433-23437 23470-23474 
23486-23487 23489-23490 23492-23493 23495-23496 
23508-235 1 1 235 1 5-235 1 8 23543-23544 23547-23548 
23555-23565 23599-23624 23673-23681 23700-23701 
23704-23709 23725-23730 23760-23763 23771-23780 
23793-23799 23802-23809 23816-23819 23827-23835 
23839-23848 23882 23890-23902 23906-23910 23959 
23999-2401 1 24014-24018 24021-24025 24035-24040 
24056-24091 24105-241 13 24120-24129 24194-24196 
24749-24754 24772-24774 25085-25090 25279-25288 
25306-25308 253 19-2532 1 25323-25325 2533 1 -25337 
75340-25341 25347-25354 25359-25363 25370-25375 
25383-25401 25403-25407 25410-25413 25534-25536 
25598-^5603 25966-25968 26024-26028 26033-26049 
26196-26199 26205-26213 26221-26245 26248-26251 
26^53-26257 26261 26266 26273-26280 26285-26290 
^63 10-263 14 26316-26321 26327 26337 26347-26348 
96350-26352 263 5 8-2636 5 26373-263 7 4 26383-263 85 
26398 26409-2641 1 26423 26431 26455-26463 26469- 
26470 26559-26560 26563-26566 26596-26602 26660- 
26661 26676-26680 26691-26694 26705-26726 2673 1- 
76735 26^37-26739 2674 1 -26756 26782-26785 26796- 
76798 26802-26806 2 6813 26827 2 683 5 26843-26 845 
26853-26854 26860-26862 26873-26879 26888-26890 
26980-26987 27028-27029 27044-27047 27100-27 1 02 
27 1 05 27 1 22-27 1 26 27 1 33-27 1 34 27 1 42-27 1 49 27 1 73- 
27 1 74 27 1 77-27 178 271 93-27200 27209-272 1 3 272 1 8 
27240-77246 27269-27270 27275-27276 27281-27282 
27299-27301 27304-27305 27348-27353 27386-27391 
77414-27431 27438-27443 27458-27459 27497 27501- 
27507 27510-27511 27520-27521 27544-27545 27551- 
77554 77557-27559 27586-27587 27600-27606 27636- 
77639 77649-27654 27662-27672 27698-27699 27707- 
77708 27729-27743 27750-27756 27799-27802 278 1 2- 
27820 27825-27826 27861-27864 27896-27927 27943- 
77947 27988-27990 27992-27997 28050-28091 28095- 
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28096 28099-28 1 00 28 1 05-28 1 07 28 1 42-28 1 56 28 1 92- 
28198 28232 28234-28254 28286 28308-28313 28361- 
28370 28424 28449 28533-28539 28573-28578 29250- 
29252 292 78-29283 29296-29300 29304-293 14 29327- 
29337 29339-29340 29343-29345 29354-29357 29367 
2937 1 -29379 29409-294 1 6 29508-295 1 8 29529-29534 
•79718-29721 29950-29955 29960-29961 30085-30087 
30135-30142 30150-30156 30195-30199 30205 3021 8- 
30232 30236-30242 30361-30368 



1-2 5-6 21-23 26-27 30 35-38 48-49 74 77-78 87-94 108- 
112 129 150-151 164 170-171 180-181 188-192 197-200 
205 2 1 8-220 227-230 235 237-239 25 I -252 273-278 304 
309 319-323 328-330 332 362 395 414-420 425-427 505 
515-519 528 532-533 543-547 582-584619-620 674-675 
685-688 694-699 708-71 1 716-717 742 754-757 763 777- 
778 785-786 825 832-836 847-848 852-855 892 895-898 
901-906 910-912 969-971 979-985 1005 1067-1070 1080- 
1081 1092-1094 1109-1110 1163-1164 1185-1187 1202 
1910-121 1 1235-1237 1240-1241 1259-1262 1273-1279 
1299-1300 1302-1303 1312-1313 1432-1435 1440-1447 
1453-1454 1467-1469 1476-1478 1544-1546 1557-1558 
1618 1625 1667-1668 1675 1678-1687 1705-1714 1725- 
1726 1757-1758 1838 1840 1866-1872 1879-1880 1912- 
1913 1915-1916 1918-1919 1961-1962 1967 1986-1987 
1991-1992 2015-2018 2036 2058 2066 2072 2122-2124 
^195-2196 2202-2205 2221 2275-2276 2279 2299 2308- 
^321 2348 2354-2355 2383-2388 2393-2400 2431 2457- 
2458 25 1 4 25 1 7-2520 2529-2542 2544-2574 2663-2665 
">69! 2695-2700 2717-2719 2745 2808-2811 2819 2871- 
2876 2908-2909 29 1 3-29 1 4 29 1 7 2929-2930 2948-2949 
->975-2977 2988-2989 3006-301 0 3078-3079 3090 3112 
3114 31 26-3 12831 30-3 1 3 1 3 1 65-3 1 69 3 1 82-3 1 87 3226- 
3227 3306-3309 3326-3331 3352 3377 3392-3396 3418- 
3420 3433 3461-3463 3468-3471 3508-3510 3526-3529 
3555-3558 3562-3564 3661-3663 3676-3678 3687-3691 
3693-3694 3699-3703 3869-3877 3934 3949-3953 3970- 
4006 4077-4079 4101-4103 4131 4141-41464151-4155 
4206-4208 4220-4238 4343-4346 4362-4365 4386-4387 
44 1 7-44 1 9 444 1 -4449 4483 4489-4493 45 1 5-45 1 6 4526- 
4527 4546 4552 4562-4568 4623-4639 4658-4662 4666 
4668-4672 4720-4725 475 I -4755 4795-4809 48 1 3-48 1 5 
4842-485 1 4872-4898 4958-4959 4967-4968 4970 4980- 
4981 4984-4985 4989-4991 5082 5087-5088 5109-5115 
5129-5130 5152-5153 5192 5200-5201 5253-5266 5269- 
5271 5279-5283 5288-5290 531 1-5325 5368-5369 5381 
5480-5482 5557-5560 5567-5568 5580-5583 5656-5658 
5703-5704 5803-5804 5829-5846 5879 591 2-59 1 8 5932- 
5936 5939-5941 5943-5945 5973-5975 5980-5984 5992 
6084 6114-6125 61 55-6 1 59 6 1 70 6 1 72-6 1 74 61 86-6 1 89 
6223-6225 6346-6366 6386 6400 6403-6404 6461-6484 
6488-6489 6516-6519 6542-6543 6570-6571 6657-6661 
6709-6711 6714-6747 6762-6764 6791-6794 6851 6877- 
6899 693^-6984 6998-70 1 4 7094-7099 72 1 6-72 1 9 7245- 
7^48 7256-7263 7267-7268 7275-7278 7296-7298 7364- 
7365 7479-7480 7554-7555 7557-7559 7580-7597 7604- 
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7605 7615-7617 7630-7636 7640-7642 7654-7655 7657- 
7659 7671-7673 7678-7687 7693-7694 7701-7703 7726- 
7727 7742-7743 7745-7751 7757-7759 7763-7770 7794- 
7797 7805 7815-7820 7901 7924-7925 7947-7948 7972- 
7975 7978-7983 7990-7992 7998 8002 8008-8012 801 7- 
8019 8069-8070 8079 8084-8085 8090-8093 8098-8100 
8107-8108 81 17-8121 8129-813! 8137-8151 8157-8159 
8163-8173 8178-8181 8203 8242-8246 8253-8262 8266- 
8268 8297-8300 8308-8309 83 1 3-83 19 8339-8342 8347- 
8350 8368-8369 8383-8389 8422-8425 8430-8448 8457- 
8458 8461-8464 8487-8489 8497-8499 8504-8505 8509 
8516-8518 8537-8538 8554-8555 8576-8582 8588-8597 
8601-8609 8612-8617 8688-8690 8698-8700 8733-8735 
8738-8740 8751-8766 8768-8799 8917-8933 8936-8945 
8997 9002-9004 90 1 3-9020 903 1 -9036 903 8-9046 9049- 
9062 9072-9074 9084-9085 9306-93 1 1 9327-9328 9337- 
9338 9343-9352 9362-9363 9366-9368 9382 9391-9392 
9395-9396 9427-9428 9446-9448 9454-9459 9464-9469 
9482-9486 9506-95 18 9526-9528 953 1-9537 9550-955 1 
9558 9561-9562 9577-9578 9594-9602 9609-9612 9617- 
9626 9682-9683 9726-9728 9739-9742 9757-9769 9786- 
9790 9794-9795 9813-9820 9828-9832 9835-9840 9848- 
9850 9857-9861 9864-9866 9899-9908 9913-9920 9923- 
9924 9927-9928 9942-9944 9953-9955 9958-9959 9969- 
9980 9993-9996 10015-10016 10033-10037 10129-10145 
10161-10163 10173-10174 10263-10264 10273-10276 
10278-10311 10326-10328 10449-10453 10474-10476 
10488-10489 10491-10493 10498-10503 10508-10515 
10531-10532 10550-10554 10588-10599 10603-10611 
10615-10623 10628-10630 10640-10644 10783-10785 
10873-10875 10877-10878 10881-10883 10886-10889 
10891-10893 10904-10905 10907-10910 10913-10918 
10923-10926 10957-10958 10965-10966 10973-10975 
1 1022-1 1023 1 1029-1 1031 1 1038 1 1040-1 1041 1 1066- 
11068 11081 11 123-1 1124 11130-11132 11135 11208- 
1 1209 11212-1 1219 1 1226-1 1227 1 1230-1 1249 1 1281- 
1 1282 1 1308-1 1310 11318-1 1320 1 1339-1 1344 1 1406- 
1 1407 1 1460-1 1464 1 1473-1 1474 1 1476-1 1478 1 1505- 
1 1506 1 1574-1 1576 1 1586-1 1606 1 1649-1 1650 1 1669- 
11671 11711-11712 11715-11716 11731-11734 11739- 
1 1740 1 1761-1 1763 1 1780-1 1782 1 1 8 1 1 - 1 1 832 1 1 840 
1 1901-1 1905 1 1912-1 1914 1 1916 1 1941-1 1944 1 1947- 
1 1950 1201 1-12013 12023-12039 12050-12056 12121- 
12126 12133-12134 12150-12151 12186-12191 12194- 
12196 12206-12208 12221-12224 12245-12253 12256- 
12257 12309-1231 1 12331-12332 12362 12368 12374- 
12401 12403-12411 12446-12450 12455-12459 12468- 
12471 12486-12518 12547-12554 12590-12596 12637 
12640 12642-12644 12666-12667 12714-12715 12720- 
12722 12725-12727 12785-12787 12794-12812 12814- 
12822 12824-12827 12829-12830 12832-12834 12872- 
12881 12894-12897 12944-12947 12963-12964 12977- 
12981 12984-12985 12997-13006 13062-13063 13066- 
13124 13512 13516 13545-13548 13576-13579 13585- 
13588 13596-13597 13606-13612 13617 13632-13633 
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13761-13797 13810 13873-13875 13930-13933 13937- 
13938 14004 14023-14026 14044-14045 14048-14056 
14061-14063 14127-14128 14137-14138 14170-14172 
14175-14181 14209-14215 14261-14263 14304-14305 
14347-14348 14355-14356 14389 14391 14550-14551 
14560 14604 14661-14662 14681-14682 14692-14693 
14714-14717 14789-14791 14793 14810-14813 14841- 
14875 14999-15001 15013-15070 15090 15093-15096 
15118-15119 15182-15183 15187-15189 15197-15200 
15209-15210 15212-15215 15221-15224 15243-15248 
15250-15251 15258-15259 15283-15286 15290-15291 
15321-15322 15358-15359 15392-15396 15406-15407 
15460-15461 15491-15495 15545-15546 15551-15552 
15561-15562 15568-15572 15606-15607 15631-15632 
15679-15685 15688-15700 15861-15866 15869-15870 
15878-15880 15988-15990 16022-16023 16041-16043 
16067 16075-16079 161 15-161 17 1612 1-16122 16137 
16141-16143 16168-16171 16174-16179 16202 16206- 
16217 16233-16237 16279-16280 16290-16295 16365- 
16366 16434-16437 16443-16445 16465-16466 16470- 
16472 16496-16497 16508-16511 16517-16519 16542- 
16545 16558-16562 16579-16582 16601 16609-16611 
16632-16634 16643-16648 16652 16656-16657 16666- 
16667 16702-16705 16771-16772 16781-16782 16836- 
16842 1 6860-16870 1 6894-16896 1 6900 16918-16919 
16962-16966 17067-17069 17114 17120-17122 17131- 
17132 17237 17268-17274 17284-17285 17297-17306 
17335-17339 17359-17360 17365-17371 17399-17400 
17436-17450 17454 17497-17498 17525-17527 17534- 
17570 17575-17578 17580-17584 17891-17894 17956- 
17962 18001-18003 18008-18012 18020-18022 18038- 
18042 18069-18072 18097-18134 18136-18138 18207- 
18210 18371-18372 18378-18379 18407-18410 18412- 
18418 18421-18425 18492-18494 18500-18518 18536- 
18537 18583-18584 18624-18626 18629-18637 18644- 
18650 18655-18658 18668-18677 18680-18681 18693 
18717-18718 18723-18726 18730-18732 18738-18744 
18750-18756 18759-18766 18771-18772 18778-18780 
18787-18793 18802-18804 18822-18834 18836-18853 
18856-18880 18904-18905 1 8910 1 891 5-1 891 8 18925- 
18935 18941 18944-18945 18947-18950 18955-18959 
18964-18973 18975 18996 1900I-19OO4 19011-19012 
19018 19029-19039 19045-19048 19054-19055 19062- 
19065 19068-19083 19096-19118 19132 19134 19138- 
19140 19148 19153 19202-19206 19209-19210 19213- 
19220 19225 19228-19229 19251-19252 19257 19266- 
19267 19271-19272 19275-19279 19298-19300 19302- 
19303 19306-19307 19355-19364 19368-19370 19380- 
19389 19401-19402 19413-19414 19432-19434 19442- 
19444 19458-19460 19484-19486 19503 19536 19560- 
19562 19564-19578 19586 19598-19601 19604-19608 
19617-19622 19625 19627 19656-19657 19659-19661 
19667-19668 19672-19688 19693 19733-19748 19757- 
19763 19800-19808 19813-19815 19921-19929 19933- 
19938 19940-19946 19948-19949 19958-19963 19965- 
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1 9967 1 9972- 1 998 1 1 9995-200 1 4 200 1 8-20047 20053- 
20063 20069-20073 20087-20094 20099-20102 20106- 
20 1 1 2 20 1 1 4-20 1 20 20 1 22-20 1 27 20 1 33-20 1 36 20 1 49- 
20 1 50 20 1 67-20 1 79 20 1 89-20 1 94 20 1 98-202 1 4 2023 1 - 
20241 20253 20257-20278 20281-20282 20288 20317- 
20320 20340-20341 20345-20354 20366-20368 2041 1- 
20413 20415-20436 20447-20451 20469-20479 20482- 
20494 20497-20498 20501-20503 20505-20520 20524- 
20535 20547-20553 20563-20567 20575-20578 20602- 
206 1 2 206 1 4-206 1 9 2062 1 -20624 2063 1 -20634 20639- 
20640 20646-20652 20666-20671 20689-20692 20698- 
20707 20712-20717 20727-20734 20747-20751 20758- 
20788 20792-20797 20801-20812 20819-20823 20827- 
20835 20844-20849 20853-20863 20865-20867 20871 
20888-20889 20897-20900 20922-20926 20929-20932 
20943 20952-20954 20957-20962 20973-20988 20999- 
21004 21016-21025 21027-21031 21046-21071 21076- 
21151 21 157-21 169 21 171-21174 21 194-21 196 21202- 
2 1 207 2 1 229-2 1 232 2 1 24 1 -2 1 252 2 1 256-2 1 262 2 1 267- 
21274 21277-21294 21297-21298 21301-21303 21334 
2 1 340-2 1342 21351-2135221377-21402 21 405-2 1 427 
2 1 434-2 1457 21 462-2 1 466 2 1 470-2 1 476 2 1 480-2 1 500 
2 1 532-2 1533 21 554-2 1 556 2 1 7 1 2-2 1 724 2 1 744-2 1 747 
21877-21885 21892-21894 21905-21910 21917-21921 
21929-21935 2 1 939 21951-21 954 2 1 967-2 1 968 21971- 
2 1 977 2 1 983-2 1 987 2 1 989-2 1 993 2 1 995-22002 22007- 
22015 22019-22036 22040-22041 22047-22055 22060- 
22061 22070-22073 22077-22079 22090-22094 22101- 
22 1 07 22 1 1 5-22 1 1 6 22 1 35-22 1 38 22 1 4 1 -22 1 43 22 1 60- 
22 1 68 22 1 7 1 -22 1 84 22 1 87-22 1 92 22 1 95-22 1 98 22208- 
222 1 1 222 1 8-22226 22246-22250 22256-22260 22265- 
22276 22284-22289 22300-22302 223 1 0-22342 2235 1 
22357-22359 22377-22380 22389-22392 22399-22408 
224 1 1 -22432 22440-22448 22495 22534-22539 2255 1 - 
22559 22561-22565 22570-22581 22599-22602 22607- 
22609 22618-22628 22632-22633 22644-22651 22653- 
22654 22661-22662 22665-22667 22669-22674 22680- 
22684 22690 22696-22697 22700-22701 22703-22707 
22760-22764 22767-22774 22801-22804 22810-22816 
22823-22827 22846-22849 22852-22853 22870-22874 
22904-22906 22925-22938 22948-22950 22962-22970 
22973-22976 22982-22986 23007-23021 23046-23050 
23053-23055 23059-23060 23063 23080-23083 23 1 12- 
231 1923141 23212-23215 23229-23233 23237-23239 
23245 23247 23251-23256 23263 23279-23281 23343- 
23344 23358-23360 23375-23385 23392-23395 23402- 
2341 1 23428-23430 23439-23447 23475-23479 23487 
23492-23493 23515-23523 23545-23548 23555-23565 
23587-23593 23599 23673-23686 23690 23692-23693 
23704 23725 23760-23761 23770-23780 23793-23797 
23802-23809 23827-23835 23839-23840 23843-23848 
23865 2388 ! 23883-23889 2394 1 -23956 23959 23990- 
23992 24002-24004 24014-2401 8 24029-2404 1 24044- 
24045 24056-241 1 6 24 1 20-24 1 29 24145-24162 24194- 
j 24 196 24749-24754 25085-25090 25279-25288 25300- 
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25304 25314 25319-25321 25323-25325 25342-25343 
25347-25354 25359-25363 25370-25372 25374-25375 
25382 25403-25407 25522-2553 1 25534-25536 25966- 
25968 26033-26049 26196-26199 26205-26206 26209- 
26213 26221-26223 26240-26243 26248-26251 26261 
26266 26270-26279 26285-26290 26347-26348 26354- 
26355 26359-26365 26373-26374 26378-26381 26409- 
26410 26414 26423 26431 26446-26447 26469-26470 
26559-26560 26586-26602 26617-26628 26657-26661 
26665-26666 26684-26686 26705-26707 26719-26726 
2674 1 26746 26748-26754 26796-26798 26806-268 1 2 
26876-26878 26980-26984 27012-27014 27037-27038 
27044-27047 27067-27073 27100-27102 271 14-27120 
27129-27132 27142-27149 27154-27155 27180-27187 
27203-27205 272 1 8 27229-27232 27240-27244 27269- 
27270 27283-27287 27299-27301 27304-27305 27340- 
27342 27372-27375 27379-27380 27401-27410 27414- 
27431 27438 27441-27443 27456-27459 27487-27488 
27493-27495 27510-27511 27520-27521 27548-27549 
27557-27559 27586-27587 27600-27601 27633-27634 
27640-2764 1 27674-27676 27740-27756 27758-27768 
27812-27813 27819-27820 27890-27892 27928 27995- 
27997 28040-28041 28045-28047 28050-28059 28097- 
28 1 00 28 1 05-28 1 07 28 1 33-28 1 40 28234-28254 28278- 
28279 28290-28295 28305-28316 28347-28349 28365- 
28370 28440-28460 28463-28488 291 17-29123 29265- 
29267 29278-29283 29304-29314 29321-29326 29328- 
2933 1 29339-29340 29354-29357 29367-29404 29409- 
29416 29427-29431 29594-29604 29/1 5-29 /zl zys/2- 
29875 29938-29953 29962-29963 30085-30087 30195- 
30199 30221-30232 30240-30250 30325-30327 30361- 
30368 


fetal liver- 
spleen 


Columbi 
a 

Universit 

y 


FLS003 


674-675 6773-6774 8070 8434-8448 11226-1 1227 15588- 
15589 16652 16851-16853 17958-17962 18642-18643 
18773-18776 18802-18804 19275-192/9 19j /:>- ivj /9 
20 1 89-20 1 94 20263-20264 20602-20606 21256-21 262 
22265-22270 23890-23892 24772-24774 27193-27200 
28424 


fetal liver 


Invitroge 
n 


FLV001 


3-4 10-14 1 12 170-171 255-256 713-715 847-848 969- 
971 981-985 1001-1003 1097-1098 1 123-1 127 1 142-1 164 
1273-1279 1470 1625 1918-1927 2058 2272-2274 2414 
2471-2474 2476 2663-2665 2871-2873 2939-2943 2948- 
2949 3001 3021-3022 3164 3255-3259 3374-3377 3485- 
3486 3512-3521 3555-3558 3624 3708 3735-3736 3768- 
3769 3818-3819 3949-3953 4562-4568 4600-4601 4623- 
4639 5480-5482 5803-5804 5856-5858 5899-5902 601 1- 
602 1 6 1 66-6 1 68 655 1 -6567 6932-6938 72 1 6-72 1 9 742 1 - 
7423 7534-7535 7678-7680 7745-7746 7902-7903 7924- 
7925 7957 8070 8090-8093 8101-8104 81 13-81 16 8132- 
8136 8157-8159 8230-8232 8253-8257 8274-8276 8416- 
8419 8434-8448 8512-8513 8588-8597 8689-8690 8771- 

onn/i Qd^/z on^c a-;ac OIOI OlO') 047s Q-^ftl 0^84 

9735-9738 9743-9744 9768-9769 9828 9833-9834 9909- 
9912 9969-9980 9984-9985 10326-10328 10474-10476 
10480-10482 10498-10503 10592-10594 10603-10606 
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Library 
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10870-10872 
10936-10937 
11423-11426 
11758 11873- 
12455-12459 
12943 12948- 
13631 13638- 
14604 14640- 
15024 15126- 
15577 15661- 
16176 16290- 
16497 16545 
17026-17028 
17926 17958- 
18397 18516- 
18650 18655- 
18846-18853 
19012 19096- 
19308-19309 
19431 19441- 
19679-19682 
19814-19815 
19943-19946 
20133-20145 
20215-20218 
20289 20321- 
20368 20393- 
20520 20563- 
20625-20628 
20927-20932 
2105921101 
21210 21248- 
21476 21480- 
21921 21925- 
22015 22019 
22107 22161- 
22226 22256 
22495 22551- 
22684 22708- 
22827 22852- 
23202 23419 
23673-23674 
23848 23876 
23941-23956 
24774 25293- 
25336-25337 
26024-26028 
26266 26327 
26383-26385 
26862 27218 
27439-27443 
27636-27639 
28105-28107 
28426-28428 
29718-29721 



10881-10883 10907 
11022-11023 11123 
11658-11659 11669 
11875 12050-12056 
12470-12471 12637 
12962 12978-12981 
13641 14044-14045 
14642 14818-14820 
15129 15277-15278 
•15663 15855-15857 
-16295 16403-16407 
16576-16577 16599 
17150-17152 17268- 
17962 18001-18003 
18518 18536-18537 
18658 18771-18772 
18897-18898 18919- 
19101 19251-19252 
19345-19349 19372 
19444 19514 19563 
19698 19700-19705 
19819-19822 19926- 
19948-19950 19965- 
20161-20164 20167- 
20257-20264 20271- 
20324 20336-20338 
20400 20432-20451 
■20567 20575-20578 
20683-20685 20836- 
20943 20948-20949 
-21111 21157-21169 
-21252 21326-21333 
-21482 21495-21500 
21928 21958-21966 
22047 22074-22076 
■22164 22169-22170 
-22260 22277-22283 
-22552 22571-22581 
-22709 22760-22762 
-22853 23047-23050 
23433-23437 23473- 
23731-23736 23761 
23877 23882 23890 
23999-24001 24005- 
-25297 25315 25322- 
25374-25375 25676 
26033-26049 26196 
26347-26348 26350- 
26409-26411 26843 
27222-27224 27304- 
27510-2751 1 27518- 
27649-27654 27814 
28186 28234-28254 
28533-28539 29409 
29960-29961 30061 



10910 10913-10914 
11 124 I 1345-1 1350 
-1 1672 1 1679 11757- 
12140 12190-12191 
12676-12678 12723 
12997-12999 13629- 
14116 14460-14462 
15011-15012 15019- 
15329-15331 15576- 
15886-15887 16174- 
16422-16429 16496- 
16608 16851-16853 
-17274 17454 17924- 
18010-18012 18395- 
18585-18586 18644- 
18789 18829-18834 
18921 18975 18996 
19274 19295-19303 
19390-19402 19422- 
19617-19619 19625 
19727-19732 19772 
■ 19929 19933-19937 
-19967 19972-19980 
-20171 20189-20194 
-20278 20281-20282 
20340-20341 20366- 
20456-20468 20514- 
20607-20612 20620 
-20843 20868-20870 
20952-20954 21058- 
21197-21198 21208- 
21351-21352 21470- 
21899-21902 21917- 
21983-21987 22000- 
22092-22094 22101- 
22204-22207 22218- 
22318 22343-22348 
22625-22628 22680- 
22810-22816 22823- 
23080-23083 23201- 
■23474 23487 23599 
23793-23797 23845- 
-23892 23903-23904 
-2401 1 24056 24772- 
-25325 25331-25333 
25679 25966-25968 
26199 26205-26206 
26352 26359-26360 
26853-26854 26860- 
■27305 27372-27375 
-27521 27544-27545 
-27815 28087-28091 
28365-28370 28424 
-29417 29508-29518 
30085-30087 30224- 
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fetal liver 


Clontech 


FLV002 


3461-3463 6331-6334 7757-7759 10638-10639 14098- 
14099 14261-14263 20180-20181 23007-23021 23555- 
23565 27317-27322 28277 


fetal liver 


Clontech 


FLV004 


218-219 1436-1437 5370 7216-7219 8247-8248 8512- 
8513 8936-8938 9854-9855 10640-10644 11842 12 121- 
12126 12824-12827 16226-16227 16470-16472 16652 
17924-17926 18500-18501 18516-18518 18527 18723- 
18726 18778-18780 18964-18969 19211-19212 19370 
19401-19402 19422-19431 19461 19583-19585 19736- 
19742 19919-19920 19924-19925 19943-19946 20208- 
20214 20437-20440 20792-20797 20948-20949 2 1 277- 

7 lOQA 7 1 Aid 7 1 /17£ OOOAs 7 777H 77AQA 77 77H 0071 1 

22846-22849 22881-22886 23047-23050 23356-23357 
25319-25321 25323-25325 25966-25968 26843 27504- 
27507 29343-29345 


fetal 
muscle 


Invitroge 
n 


FMS00I 


158-159 180-181 251-252 551-552 697-699 716-71 7 832- 
836 847-848 1123-1127 1371 1717-1719 2254-2258 
2440-2444 2793-2799 2923-2924 3039 3 1 07-3 1 08 3377 
3507 3555-3558 3686-3691 3773-3774 4127-4128 4343- 
4346 4388-4390 4536-4538 4561-4568 4691 4795-4809 
5372-5375 5965-5966 6403-6404 6669-6670 7209-7212 
7620-762 1 768 1-7687 7695-7696 7745-7746 78 1 5-78 1 8 
7891-7895 7921-7925 7946 7990-7992 8090-8093 8132- 
8 1 36 8 1 62 8253-8257 83 1 0 83 1 3-83 1 4 8345-8348 8598- 
8600 86 1 2-86 1 6 8768-8770 8869 9306-93 1 1 932 1 -9323 
9343-9346 9366-9368 9479-948 1 949 1 -9493 95 1 7-952 1 
9828 9848-9850 9898 9927-9928 10306 10320-10323 
10451-10453 10491-10493 10638-IO639 10895-1O898 
10936-10937 11217-11219 11297-11299 11317 11345- 
11350 11372-11396 11731-11734 11835-11836 11840 
12121-12126 12129-12130 12455-12459 12465 12467 
12569-12570 12723 12743-12750 12978-12981 13581- 
13583 13592-13595 13638-13641 13885-13887 13925- 
13926 14137-14138 14270-14273 14604 14640-14642 
14875 15009 15151-15157 15243-15248 15600-15601 
15623-15626 15863-15866 16137 16147-16151 16174- 
16176 16352-16353 16576-16577 16619-16621 16836- 
16842 171 14 17330-17332 17335-17339 17455-17456 
17958-17962 1 8008-180 09 1 8029-18030 18400-184 02 
18412-18418 18421-18422 18500-18501 18671-18672 
18781-18783 18789 18802-18804 18856 18923-18924 
18942 19135-19137 19273 19306-19307 19355-19360 
19362-19364 19370 19380-19384 19390-19400 19422- 
19431 19503 19586 19667-19668 19679-19682 19700- 
19705 19800-19803 19813-19815 19939 20029-20043 
20151-20154 20161-20164 20200-20214 20231-20234 
20263-20273 20281-20282 20289 20328-20330 20361 
20401-20405 20437-20440 20491-20494 205I4-2O52O 
20681 20727-20732 20871 20897-20900 20952-20954 
20957-20962 20977-20984 21005-21008 21015 21 123- 

71 177 71 1^7 71 1 AO 71 171 71 17^1^1708 ~ > l">in71771 
Zl IZ / Zl IJ/-ZI IOVZI 1 / l-Zi 1 / 4 ^.IZUO-^-IZIUZIZZJ- 

21224 21229-21232 21284-21294 2 1 301-21 303 2 1 35 1 - 
21352 21377-21397 2 1 408-2 1 409 2 1 958-2 1 96 1 21983- 
21987 22020-22029 22080-22083 22092-22094 22160 



176 



WO 01/075067 PCT/US01/08631 



Tissue 
origin 


RNA 
Source 


Library 
Name 


SEQ ID NOS: 








22 1 65-22 1 68 222 1 2-222 1 7 22277-22283 22329-22335 
22347-22348 22405-22408 22553-22558 22607-22609 
22637-22643 22669-22670 22700-22701 22730-22731 
22810-22816 22881-22891 22980-22981 22991-22994 
23007-23021 23084 23206-23209 23222 23229-23233 
23329-23337 23382-23385 23510-2351 1 23599 23827- 
23833 23941-23956 24014-24018 24446-24448 25085- 
25090 25315 25319-25321 25340-25341 25403-25407 
26024-26028 26258-26260 26285-26290 26307-26309 
2642 1 -26422 26435 26559-26560 26737 26842 26879 
27052 27091 27100-27102 27304-27305 27455 27520- 
27521 27544-27545 27574-27577 27600-27601 27647 
27698-27699 27729-27739 27755-27756 27825-27826 
27853-27857 27971 27989-27990 28008-2801 1 28142- 
28145 2831 1-28313 28424 28426-28428 29278-29283 
29332-29337 29956-29957 30141-30142 30189-30194 
30236-30239 


fetal 
muscle 


Invitroge 
n 


FMS002 


534-535 3377 4562-4568 4581-4582 6403-6404 7236- 
7237 9018-9020 12194-12196 13638-13641 16545 
16851-16853 18044-18045 18655-18658 18802-18804 
19153 19254-19255 19370 19422-19431 20263-20264 
20289 20437-20440 20625-20628 22020-22025 22212- 
22217 22284-22289 22362-22364 22399-22404 22531- 
22533 22669-22670 22690 22887-22891 25342-25343 
26860-26862 27602-27606 


fetal skin 


Invitroge 
n 


FSK001 


35-38 170-171 192 227-230 315-316 329-330 373-374 
425-427 464-465 551-552 579-580 605-606 635 685-688 
713-715 718-720 785-786 832-836 969-971 981-985 
1001-1004 1031 1053-1057 1097-1098 1 123-1 127 1 169- 
1 179 1203-1204 1307 1414-1417 1431 1451 1578-1585 
1600-1601 1611-1616 1675 1705-1714 1729-1731 1778- 
1779 1860 1885-1886 1912-1913 1915-1916 2136-2137 
2307 2383-2388 2540-2541 2599-2603 2675-2678 2706 
2800 2802-28 12 281 4-28 1 5 2826-2827 2923-2924 2944 
2946 2951-2955 3094-3096 3276-3279 3322-3323 3336- 
3337 3352 3377 3477-3478 3507 3526-3529 3531-3534 
3555-3558 3686 3715-3716 3773-3774 3834-3835 3855- 
3857 3860-3864 3873-3875 3926-3927 3939-3941 3949- 
3953 4003-4006 4 1 24-4 12641 29-4 1 3 1 4 1 4 1 -4 1 43 4206- 
4208 4213-4214 4343-4346 4358-4361 4441-4443 4489- 
4493 4550-4551 4562-4568 4581-4582 4623-4639 4668- 
4672 4686-4689 4705-4707 4795-4809 48 1 8 4824-483 1 
4857-4861 4897-4898 4971-4974 4980-4981 5061-5062 
5065 5480-5482 5581-5583 5802 5919-5921 5980-5984 
6 1 66-6 1 68 62 1 9-6222 633 1 -6334 6399 6403-6404 6623 
6650 6657-6670 6692-6697 6877-6878 7209-7212 7216- 
7219 7258-7263 7296-7298 7447-7449 7536-7541 7580- 
7597 7608 7615-7617 7620-7621 7660-7665 7681-7689 
7695-7696 7701-7703 7745-7751 7757-7759 7778-7788 
7806-7808 7821 7824-7825 7904-7905 7924-7925 7972- 
7975 7978-7983 7990-7992 7994 8077-8078 8080-8081 
8090-8093 81 13-81 16 8129-8141 8152-8159 8162 8187- 
8200 82 1 6-82 1 8 8242-8246 8253-8262 8274-8276 83 1 0 
8313-8314 8326-8327 8347-8360 8368-8369 8375-8376 
84 1 5 8434-8452 8487-8488 8502-8503 8536 8539-8542 
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8554-8555 8576-8582 8607-8609 8688 8724-8732 8768- 
8770 8939-8945 8978-8981 9026-9028 9031-9036 9038- 
9039 9043-9045 9079-9080 9264-9265 9305-931 1 9321- 
9323 9340-9342 9375-9376 9456-9459 9472-9476 9506- 
9509 95 1 7-95 1 8 953 1 9535-9537 9561-9562 9590-9592 
9594-9602 9689-9707 9735-9738 9759-9762 9780-9781 
9828 9846-9852 9854-9855 9857-9861 9867-9868 9874- 
9895 9902-9904 9916-9920 9923-9924 9954-9955 9965- 
9980 10020-10024 10032-10037 10161-10163 10167- 
10172 10254-10261 10480-10482 10495-10503 10513- 
10518 10523-10530 10612-10623 10628-10630 10876 
10906 10936-10937 10965 I 1035-11037 11158 11250- 
1 1251 11306-1 1310 1 1345-1 1350 11372-1 1396 1 1431- 
1 1432 1 1465-1 1466 1 1473-1 1474 1 1496-1 1498 1 1609 
1 16 1 2-1 1639 1 1669-1 1671 1 1731-11734 1 1745-1 1748 
1 1757-1 1758 1 1780-1 1782 I 1803-1 1804 11835-11836 
1 1840 11901-11905 1201 1-12013 121 12-121 14 12140 
12173 12175-12176 12280-12282 12374-12377 12422- 
12427 12460-12462 12465 12468-12471 12555-12559 
12651-12652 12666-12667 12670 12676-12678 12714- 
12715 12720-12722 12728-12766 12782-12784 12803- 
12804 12823-12827 12943 12978-12981 12997-12999 
13077-13079 13100-13106 13503-13511 13596-13597 
13603-13605 13609-13612 13629-13631 13638-13641 
13652-13659 13834-13837 13865-13866 13930 13999- 
14004 14058-14059 141 17 14236-14238 14257 14346 
14355-14356 14604 14626-14635 14640-14642 14725- 
14729 14784-14788 14991-14992 14996 15071-15074 
15126-15129 15182-15183 15250-15251 15257 15277- 
15278 15300-15301 15341-15342 15358-15359 15404- 
15405 15408-15414 15576-15577 15588-15589 15606- 
15607 15617-15618 15623-15626 15863-15866 15925- 
15931 15988-15990 16030-16040 16044-16046 16059 
16121-16122 16168-16171 16174-16176 16200-16201 
16345-16349 16365-16366 16370 16388-16391 16422- 
16429 16470-16472 16593-16598 16600 16623 16636- 
16637 16652 16716-16723 16851-16853 16934-16937 
17010-17014 17026-17029 17070-17071 17104-171 1 1 
17156-17159 17237 17244-17250 17263-17274 17278- 
17326 17335-17339 17454-17456 17571-17574 17958- 
17962 18001-18003 18015-18016 18029-18037 18136- 
18138 18393-18394 18423-18425 18535 18583-18584 
18587-18616 18624-18626 18644-18650 18655-18658 
18671-18672 18719-18726 18730-18732 18745-18749 
18771-18772 18787-18789 18797-18804 18811-18813 
18829-18834 18846-18853 18894-18896 18899-18903 
1 8908- 1 8909 1 89 1 5- 1 89 1 8 1 8947- 1 8950 1 8955- 1 8959 
18976-18977 19001-19004 19040 19045-19053 19062- 
19065 19074-19080 19135-19137 19142-19147 19224 
19228-19229 19251-19252 19258-19262 19266-19267 
19306-19307 19316-19317 19341-19342 19350-19354 
1936'' 19368-19370 19375-19384 19395-19400 19407- 
19411 19422-19434 19441 19458-1946019464-19466 
19484-19486 19502 19515-19521 19548-19553 19564- 
19565 19574-19578 19604-19607 19617-19619 19659- 
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19661 19663-19666 19670-19671 19683-19688 19693 
19700-19705 19727-19742 19764-19767 19813-19815 
19921-19929 19933-19937 19943-19946 19972-19981 
20029-20043 20087-20094 20120 20130-20145 20161- 
20 1 64 20 1 80-20 181201 89-20 1 94 20 1 98-202 1 4 20229- 
20241 20253 20257-20270 20279-20282 20286-20288 
20290-20296 20299 20328-20330 20401-20407 20414 
20427-20431 20447-20451 20456-20468 20476-20479 
20485-20490 20501 20505-20509 20524-20535 20537- 
20545 20548-20553 20559-20567 20629-20630 20639- 
20640 20644-20648 20666-20671 20676-20681 20683- 
20685 20689-20692 20698-20707 20710-2071 1 20714- 
20725 20727-20734 20747-20751 20753 20767 20789- 
2079 1 20806-20812 20844-20849 20868-20870 20882- 
20884 20890-20900 20926 20929-20954 20957-20984 
20989-20990 2 1 005-2 1 008 2 1 026-2 1031 21 076-2 1 087 
21097-21 100 21 122 21 149-21 151 21 157-21 16921 197- 
21198 21208-21210 21213-21215 21225-2122621241- 

2 1 252 2 1 263-21 266 2 1 277-2 1 280 2 1 284-2 1 294 2 1 334 
21351-21352 21410-21414 21428-21433 21440-21445 

2 1 447-2 1 453 2 1 463-2 1 465 2 1 480-2 1 482 2 1 495-2 1 500 
2 1 529-2 1 530 2 1 5 54-2 1 556 2 1 7 1 8-2 1 724 2 1 729-2 1 733 
21881-21885 21911-2191221917-21921 21929-21938 
2 1 958-2 1 966 2 1 973-2 1 974 2 1 978 2 1983-2 1 987 22020- 
22029 22062-22073 22077-22083 22092-22094 22101- 
22 1 07 22 1 4 1 -22 1 43 22 1 60-22 1 68 22 1 76-22 1 77 22 1 95- 
22 1 98 22208-222 112221 8-22226 22246-22249 2226 1 - 
22270 22277-22289 22292-22299 22303-2231 1 22347- 
22350 22358-22359 22362-22371 22373 22375-22380 
22393 22433-22435 22495 22534-22539 22560 22566- 
22568 22571-22581 22599-22602 22607-22609 22622- 
72628 22637-22643 22661-22664 22669-22670 22690 
22700-22701 22737-22739 22801-22804 22828-22829 
22852-22853 22870-22874 22881-22891 22904-22908 
22916-22922 22941-22947 22952-22953 22969-22970 
22973 23007-23021 23047-23050 23059-23060 23071 
23084 23088-23090 2320 1 -23202 232 1 2-232 15 2321 8- 
?32 1 9 23229-23233 23252-23256 23263 23356-23357 
23364-23370 23373-23374 23379-23381 23386-23390 
23392-23395 23409-23411 23415-23419 23433 23470- 
23472 23514 23526-23531 23543-23544 23673-23689 
23704 23726-23730 23771-23780 23806-23809 23845- 
23848 23865-23866 23882 23893-23902 2391 1-23940 
23990-23992 23999-24001 24025 24035-24040 24056 
24097-24097 2448 1 -24490 25085-25090 25306-25308 
25313 25319-25321 25331-25333 25340-25341 25461- 
25470 25598-25603 26024-26028 26196-26199 26207- 
76208 26261 26266 26280 26316-26321 26327 26337 
26350-26352 26414 26558-26561 26676-26677 26691- 
76694 26829-26830 26843 26893-26895 26980-26984 
27052 27067-27070 27091 27100-27102 27269-27270 
27275-27276 27283-27287 2741 1-27412 27480-27481 
77497 27520-27539 27544-27545 27600-27601 27636- 
27639 77649-27654 27677-27688 27726-27728 27755- 
27756 778I7.Q781 S 27848-27852 27858-27868 27885- 
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Invitroge 
n 
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spleen 



umbilical 
cord 



BioChain 



BioChain 



Library 
Name 



FSK002 



FSP001 



FUC001 



SEQ ID NOS: 



27886 27890-27892 27970 27972 27975 27989-27990 
28045-28047 28099-28 1 00 28 1 23-28 132 28141-281 45 
28186 28232-28271 28286 28290-28292 28424 28426- 
28428 28446-28448 28456-28457 28533-28539 29278- 
29283 29354-29359 29367 29406-29408 29508-29518 
299 1 9-29922 30 1 4 1 -30 1 42 30 1 50-30 156 301 89-30199 



333-335 534-535 912 1307 1705-1714 2826-2827 4795- 
4809 5279-5283 6877-6878 72 1 6-72 1 9 86 1 2-86 1 6 9729- 
9731 9848-9850 9929-9935 10516-10518 1 1212-1 1216 
1 1332-1 1333 1 1473-1 1474 121 12-121 14 12755-12759 
13885-13887 14100 14676-14678 15126-15129 15280 
15290-15291 17038-17041 18029-18030 18535 18778- 
18780 18964-18969 19062-19065 19266-19267 19401- 
19402 19441 19919-19920 19943-19946 20072-20073 
20 1 06-20 1 1 0 20 1 6 1 -20 1 64 20733-20734 20948-20949 
2 1 005-2 1 008 2 1 334 22 1 69-22 1 77 22230 22277-22283 
22534-22539 22653-22654 22661-22662 22669-22670 
22690 22702 22852-22853 23051-23052 23085-23086 
23229-23233 23543-23544 23839-23840 24005-2401 1 
25334-25335 27 1 54-27 1 55 27498-27500 27989-27990 
28148-28156 28269 30150-30156 



1046 1307 3840-3852 6403-6404 6669-6670 8465 13930 
15091-15092 15988-15990 16434-16437 16652 16934- 
16937 17038-17041 17958-17962 18516-18518 18536- 
18537 18936-18939 19401-19402 19921-19923 201 1 1- 
201 12 20299 20437-20440 208 1 6-208 18 21 377-2 1 397 
2 1 647-2 1 655 2 1 978 22343-22346 22637-22643 23064- 
23065 23771-23780 26843 26860-26862 27544-27545 
28142-28145 



39-41 51-52 144-145 164 170-171 180- 
252 255-256 373-374 546-547 576-578 
635 661 716-717 832-836 845-846 895- 
971 1001-1003 1047 1067-1070 1307 1 
1490-1492 1533 1694-1702 1705-1714 
1966 1977 2030 2072 2136-2137 2275- 
2471-2474 2550-2552 2599-2603 2774- 
2893-2894 2923-2924 2939-2943 2951 
3001 3151-3154 3205-3207 3276-3277 
3323 3326-3331 3355-3356 3374-3377 
3520 3526-3529 3661-3663 3686 3834- 
3939-3941 3949-3953 4124-4126 4132 
4542 4546 4623-4639 4825-4826 4832- 
4967-4968 4980-4981 5092-5094 5116 
5560 5744-5747 5802 5887-5897 5919 
5973-5975 5980-5984 5986-5988 6084 
6404 6585-6592 6671-6675 6692-6697 
7001-7007 7209-7212 7214-7215 7258 
7557-7559 7561-7562 7609 7640-7642 
7665 7681-7687 7745-7746 7757-7759 
7806-7808 7823-7825 7924-7925 7972 
7994 8008-8009 8046 8070 8111 8113- 
8187-8200 82 1 1 -82 1 3 8221-8222 8227 
8253-8257 83 1 3-83 14 8347-8348 8368 
8489 8512-8513 8539-8550 8554-8575 
8603 8607-8609 875 I -8753 89 1 7-8933 



181 197-200 251- 
619-620 623-625 
-898 945-946 969- 
309 1431 1483 
1887-1889 1964- 
2276 2299 2445 
-2775 2814-2815 
-2955 2975-2977 
3310-3312 3322- 
3443.3445 3515- 
3835 3865-3868 
-41364515-4516 
•4836 4857-4861 
5335-5336 5557- 
-5921 5939-5941 
6300 6386 6403- 
6762-6764 6852 
-7263 7536-7541 
7648-7653 7660- 
7778-7783 7794 
-7975 7978-7983 
-81 14 8145-8151 
-8229 8242-8248 
8369 8430-8433 
8583-8597 8601- 
8936-8938 9031- 
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9035 9040-9042 9267-9268 9329-9330 9343-9346 9366- 
9368 9391-9392 9443 9472-9474 9486-9488 9506-9509 
9529-9530 9532-9534 9561-9562 9590-9592 9594-9602 
9609-9610 9726-9727 9780-9781 9799-9800 9826 9828 
9844-9845 9848-9852 9854-9855 9916-9920 9923-9924 
9929-9935 9939-9940 9953-9955 10012 10015-10019 
10025-10026 10038-10041 10254-10261 10277-10278 
10306 10498-10503 10513-10518 10531-10532 10543- 
10549 10592-10594 10609-10623 10638-10639 10873- 
10875 10931-10933 10938 10963-10964 10966 11006- 
11008 11116-11121 11123-11124 11135 11302-11303 
11345-11350 11359-11369 11431-11432 11467-11472 
11561-1 1562 1 1609 11658-11659 1 1715-1 1716 1 1731- 
11734 11803-11804 11835-11836 11842 11873-11875 
11878-11879 11901-11905 11935-11936 11947-11950 
12127-12128 12133-12134 12140 12202-12205 12221- 
12224 12259-12262 12398-12401 12430-12431 12637 
12666-12667 12723 12774-12778 12780-12787 12791 
12796-12798 12824-12827 12978-12981 13068-13070 
13077-13079 13083-13086 13505-13511 13560-13562 
13571-13573 13592-13595 13838-13842 13865-13866 
14004 14058-14059 14118-14124 14130-14131 14141- 
14142 14166-14168 14170-14172 14192-14195 14236- 
14238 14261-14263 14270-14273 14304-14305 14498- 
14501 14604 14607-14609 14640-14642 14684-14685 
14708 14726-14729 14784 14789-14791 14875 15096 
15182-15183 15218-15219 15243-15248 15257 15290- 
15291 15412-15414 15496-15525 15530-15531 15548- 
15550 15576-15577 15612-15618 15699-15700 15855- 
15857 15880 15988-15990 16044-16046 16121-16122 
16174-16176 16451-16452 16484-16486 16494-16497 
16583-16585 16623 16636-16637 16642 16652 16683- 
16685 16724-16725 16752-16753 16758-16760 16851- 
16853 16938-16939 16974 17026-17028 17038-17041 
17074-17077 17120-17122 17153-17154 17233-17234 
17286-17291 17327-17339 17454-17456 17538-17565 
17958-17962 18015-18016 18044-18045 18069-18072 
18097-18134 18411 18421-18425 18427-1842918492- 
18499 18516-18518 18535-18537 18644-18650 18655- 
18658 18668-18670 18691-18692 18719-18722 18750- 
18756 18759-18760 18767-18769 18771-18772 18787- 
18789 18796 18802-18804 18806-18807 18842-18845 
18856 18899-18903 18923-18924 18941 18955-18959 
18964-18969 18975 19029-19035 19055 19062-19065 
19074-19083 19096-19101 19138-19140 19209-19210 
19226-19227 19251-19253 19316-19317 19341-19342 
19350 19355-19360 19362 19370 19373-19374 19387- 
19389 19407-19411 19415-19417 19422-19431 19438- 
19440 19442-19444 19461 19487 19497 19503 19515- 
19521 19526-19531 19560-19562 19566 19574-19578 
19580-19586 19598-19601 19604-19607 19627 19667- 
19668 19670-19671 19693 19698-19705 19733-19735 
19743-19748 19764-19771 19804-19808 19813 19921- 
19925 19933-19937 19943-19946 19953-19957 19965- 
19967 19969-19971 19981 19995-20014 20029-20043 
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20048-20052 20074-20079 20087-20094 20106-201 10 
201 14-20120 20122-20127 20130 20149-20150 20161- 
20 1 66 20 1 72-20 1 79 20 1 82-20 1 94 20 1 98-20 1 99 20208- 
20214 20241 20263-20270 20289 20298-20304 20316 
20328-20330 20345-20354 20401-20405 20427-20451 
20485-20494 20497-20498 20524-20535 20548-20558 
20563-20578 20599-2060 1 206 1 6-206 1 9 20625-20628 
20631-20634 20649-20652 20681 20698-20707 20753 
20767 20788-20797 2081 3-2081 5 20836-20843 20855- 
20863 20866-20870 20881 20885-20887 20927-20928 
20963-20972 20990-2 1 045 2 1 076-2 1 087 2 1 097-2 1111 
21 145-21151 21171-21 174 21208-21215 21277-21283 
2 1 295-2 1 298 2 1 377-2 1 397 2 1 408-2 1414 21 434-2 1 439 
2 1 446-2 1453 21516-2152821 554-2 1 556 2 1 647-2 1 655 
21712-21717 21905-2191021929-21935 21951-21954 
2 1 962-2 1 966 2 1 978-2 1 982 2 1 989-2 1 993 22003-22006 
22020-22025 22050-22055 22080-22083 22101-22107 
22 1 20-22 1 27 22 1 3 5-22 1 3 8 22 1 4 1 -22 1 43 22 1 52-22 1 56 
22 1 60 22 1 7 1 -22 1 75 22 1 85-22 1 92 22208-222 1 1 22261 - 
22276 22343-22350 22358-22359 22362-22364 22366- 
22371 22373 22399-22404 22434-22435 22455-22465 
22495 22534-22539 22570-22581 22599-22602 22622- 
22628 22653-22654 22663-22664 22669-22670 22690 
22696-22697 22700-22701 22794-22796 22843-22845 
22852-22853 22899-22900 22909-229 1 0 22955-22957 
22977-22981 23046-23050 23053-23055 23071 23141 
23206-23209 23212-23215 23220-23222 23229-23233 
23236 23249 23251-23256 23261-23262 23353-23354 
23364-23370 23382-23390 23399-23401 23428-23430 
23433 23489-23490 23508-2351 1 23546 23682-23686 
23704 23723-23724 23726-23730 23760 23764-23767 
23798-23799 23806-23809 23836-23837 23839-23840 
23867-23880 23890-23902 23941-23956 23959 23990- 
23992 24021-24024 24035-24040 24092-24097 24120- 
24129 25085-25090 25289-25290 25306 25319-25321 
25340-25341 25359-25363 25368-25369 25374-25375 
25403-25407 254 1 6-254 1 7 25598-25603 26 1 96-26 1 99 
26207-26208 26266 26280 26285-26290 26327 26337 
26373-26374 26394 26563-26566 26603 26615-26616 
26676-26677 26687 26691-26694 26806 26843 26860- 
26862 26876-26879 26980-26984 27028-27029 27050- 
27052 27067-27070 271 14-27120 27203-27205 27254- 
27260 27271-27272 27501-27503 27557-27559 27562- 
27563 27586-27587 27589-27592 27633-27634 27729- 
27739 27809-2781 1 27859-27864 27869-27873 27890- 
27892 27989-27990 28099-28 1 00 28 1 05-28 1 07 28 1 42- 
28145 28173-28175 28272-28279 28286 283 1 1 -283 1 3 
->e^Ai tqtao ic/iT/i ^RW? 7R578 29775-2973 1 79278- 
29283 29321-29326 29328-29331 29339-29340 29354- 
29357 29378-29379 29960-29961 30141-30142 30150- 
30156 30 195-30 199 


f'f^t 1 1 hr'A i n 

IClul U I cl 1 1 I 


GIBCO 


HFB00I 


16 121 144-145 148 152 156-163 177-178 192 197-200 
227-230 255-256 282-284 307-308 329-330 332 373-374 
395 398-399 419-420 425-427 524-525 532-535 540-542 
549 557-561 568-581 635 716-720 750-752 758-762 785- 
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786 792-795 825 832-836 845-851 860-861 901-904 912- 
913 934-935 1001-1005 1044-1045 1047 1067-1071 
1097-1098 1101-1103 1112-1113 1123-1127 1165-1168 
1205-1206 1228-1231 1235-1237 1246 1273-1282 1312- 
1313 1411-1417 1423 1431 1453-1454 1467-1470 1499 
1667-1668 1675 1755 1792-1794 1961-1962 1980-1982 
20 1 5-20 1 8 2083-2084 2136-2137 2202-2203 2275-2276 
2348 2354-2355 2383-2388 2404-2406 2420-2421 2471- 
2474 2550-2552 2576 2599-2603 2679 2706 2724-2726 
2745 2806 2871-2873 2903-2904 2926 2934-2935 2951- 
2955 2975-2977 2983-2986 2988-2989 3205-3207 3276- 
3277 3290 3322-3323 3336-3337 3352 3355-3356 3361- 
3362 3364 3374-3377 3421-3422 3433 3441-3445 3468- 
3471 3477-3478 3507 3512-3514 3555-3558 3612-3613 
3729-3730 3781-3784 3860 3949-3953 4080-4082 4091- 
4095 4 1 24-4 1 26 4 1 5 1 -4 1 57 4206-42 1 0 4248 4343-4346 
4486-4487 4489-4493 45 1 5-45 16 4526-4527 453 1 -4533 
4562-4573 4581-4582 4612-4614 4651 4726-4727 4785- 
4789 4825-4826 4975-4978 4980-4981 4984-4985 5065 
5084-5085 5092-5094 5109-5115 5190-5191 5335-5336 
5376-5378 5382-5383 5470-5477 5480-5482 5517-5521 
5525-5526 5557-5560 5572-5573 5587-5592 5659-5698 
5710-571 1 5768-5772 5802 5808-5812 5899-5902 5907- 
5909 5919-5921 5943-5945 5973-5975 5980-5984 5986- 
5988 6029-6035 6088-6089 6166-6168 6400 6403-6404 
6406-6410 6450-6453 6488-6489 6523-6526 6542-6543 
6657-6661 6669-6670 6775-6778 7001-7007 7056-7057 
7209-7212 7216-7219 7236-7237 7256-7257 7325-7340 
7536-7541 7557-7559 7611-7612 7615-7621 7630-7636 
7657-7659 7666-7673 7681-7689 7698 7701-7703 7726- 
7727 7734-7736 7747-7751 7778-7783 7794 7798-7801 
7806-7808 7824-7825 7890 7902-7903 7916 7921-7923 
7957 7972-7975 7978-7983 7988 7990-7992 7994 8002 
80 1 7-80 1 9 8070 8077-8079 8 1 1 7-8 1 2 1 8 1 37-8 1 56 8 1 62 
8 1 87-8200 82 1 9-8220 8242-8248 8250 8253-8257 83 1 3- 
8314 8349-8350 8368-8370 8409-8414 8466-8476 8497- 
8499 85 1 2-85 1 3 8536-8550 8607-8609 8612-86 1 6 8688- 
8690 8736-8737 8754-8766 8919-8933 8982-8983 9007- 
9008 9013-9020 9029-9030 9038-9042 9072-9074 9 196- 
9200 9306-931 1 93 16 9321-9323 9331-9333 9335 9337- 
9339 939 1 -9392 9443 9459-9460 9482-9485 9487-9488 
9506-9518 9522-9525 9531 9535-9537 9561-9562 9570- 
9576 961 7-9626 9664-9665 9682-9683 9688 9729-973 1 
9735-9742 9828-9832 9851-9852 9854-9855 9873-9895 
9898 9902-9904 9923-9924 9927-9928 9956-9959 9969- 
9980 9984-9985 9989-9992 10032-10040 10167-10172 
10263-10264 10273-10274 10277 10306 10326-10328 
10451-10453 10470-10473 10484-10487 10498-10503 
10508-10512 10531-10532 10588-1059! 10600-10601 
10603-10608 10615-10623 10628-10630 10638-10644 
10881-10883 10913-10914 10938 10963-10964 10980- 
10985 11066-11068 11123-11124 11135 11143 11161- 
1 I 197 1 1200-1 1201 1 1204-1 1207 1 1297-1 1299 1 1308- 
11310 11317 1 1326-1 1327 1 1399-1 1402 1 1431-1 1432 
1 1460-1 1464 1 1468-1 1472 1 1476-1 1478 1 1607-1 1608 
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11649-11650 11674-11679 11696 11715-1 1716 1 1731- 
11734 11739-11740 I 1761-1 1763 1 1766-1 1768 11786- 
11788 11805-11808 11835-11836 11840 11843-11855 
1 1937-1 1938 121 12-121 14 12131-12132 12 150-12151 
12186-12189 12192-12196 12225-12228 12241-12244 
12258 12283-12284 12374-12377 12455-12459 12468- 
12469 12486-12518 12573-12574 12590-12592 12598 
12637 12642-12644 12655-12658 12666-12667 12714- 
12715 12723 12725-12727 12755-12764 12785-12787 
12796-12798 12829-12830 12832-12834 12898-12899 
I2997-I2999 13077-13079 13107-13117 13576-13579 
13585-13588 13592-13595 13606-13608 13627-13628 
13632-13633 13638-13641 13645-13651 13796-13797 
13865-13866 13873-13875 13885-13895 13898 13918- 
13919 13954-13956 13994-13997 14023-14026 14058- 
14059 14094 14127-14128 141 37-14138 14170-14172 
14236-14238 14261-14263 14270-14273 14283-14288 
14314-14317 14353-14354 14604 14650-14651 14684- 
14685 14714-14717 14789-14791 15013-15018 15070 
15093-15095 15162-15164 15182-15183 15225-15230 
15243-15248 15250-15251 15257-15259 15290-15291 
15323-15324 15341-15342 15358-15359 15392-15396 
15406-15407 15412-15414 15443-15452 15530-15531 
15545-15546 15563-15564 15576-15577 15588-15589 
15600-15601 15699-15700 15780-15788 15855-15857 
15867-15870 15884-15885 15961-15963 15988-15990 
16059-16061 16075-16079 16096-16099 16121-16128 
16141-16143 16152-16153 16168-16171 16224-16225 
16233-16235 16281-16283 16296 16371-16372 16418- 
16421 16449-16453 16473-16481 16498-16500 16521- 
16526 16545 16602-1661 1 16632-16634 16636-16637 
16642 16652 16686-16693 16702-16705 16716-16723 
16804-16807 16828-16831 16836-16842 16851-16853 
16894-16896 16924 16934-16937 16954-16961 17104 
171 14 17120-17122 17131-17132 17145-17146 17286- 
17291 17330-17332 1 7335- 1 7339 1 7454- 1 7456 1 7489- 
17490 17958-17963 18001-18003 18015-18016 18029- 
18030 18055-18060 18136-18138 18393-18394 18421- 
18425 18427-18429 18492-18494 18500-18501 18516- 
18518 18527 18533-18537 18540 1 8587-18616 18625- 
18626 18644-18654 18668-18672 18691-18692 18717- 
18726 18730-18732 18738-18744 18750-18756 18761 
18771-18772 18778-18780 18784-18789 18796-18804 
18825-18834 18842-18845 18856-18880 18882-18888 
1 8899- 1 8903 1 89 1 9- 1 893 5 1 8947- 1 8950 1 8964- 1 8969 
18983-18985 18989-18990 18996 19001-19009 1901 1 
19018-19024 19029-19035 19055 19062-19065 19074- 
19083 19096-19101 19138-19140 19142-19147 19153 
19159-19161 19163-19201 19257 19260-19262 19266- 
19267 19274 19308-19309 19316-19317 19345-19349 
19351-19354 19362 19370 19380-19384 19395-19400 
19407-194 II 1 94 1 5- 1 94 1 7 1 942^-19434 1944 1 - 1 9444 
19447-19448 19464-19483 I95I5-I9524 19526-19531 
19560-19562 19564-19566 19583-19585 19604-19607 
19627 19659-19661 19663-19668 19670-19671 19674- 
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19678 19683-19687 19693 19700-19710 19727-19748 
19759-19763 19772 19800-19808 1 98 1 0-1 98 15 19819- 
19822 19921-19929 19933-19937 19939 19943-19946 
19950 19962-19963 19972-19981 20029-20052 20069- 
20079 20087-20094 20099-20102 20106-201 10 201 14- 
20120 20122-20127 20133-20154 20165-20166 20172- 
20194 20200-2021 8 20226-20228 20235-20241 20244- 
20249 20253 20257-20262 20265-20270 20274-20278 
20289 20328-20330 20345-20348 20355-20356 20393- 
20405 20415-20417 20425-20431 20437-20440 20447- 
20451 20456-20471 20485-20494 20501 20505-20509 
20524-20545 20547-20558 20563-20567 20569-20578 
20607-206 12 2061 4-206 1 9 2062 1 -20624 20629-20634 
20639-20640 20644-20645 20649-20674 20676-20681 
20698-20707 20710-2071 1 20718-20725 20733-20734 
20747-20751 20753 20767 20788 20792-20797 20806- 
20812 20819-20821 20824-20843 20853-20862 20865 
20868-20871 20897-20900 20926-20932 20938-20942 
20948-20949 20955-20956 20963-20984 20991 20999- 
2 1 004 2 1 02 1 -2 1 023 2 1 060-2 1 06 1 2 1 069-2 1 075 2 1 097- 
21 100 21 137-21 140 21 145-21 148 21 153-21 154 21 171- 
21174 21 176-21 180 21 197-21 198 21202-21207 21213- 
21215 21229-21232 21237-21240 21248-21252 21256- 
2 1 274 2 1 277-2 1 280 2 1 284-2 1 294 2 1 297-2 1 298 2 1 30 1 - 
2 1 303 2 1 326-2 1 333 2 1 343-2 1 3 54 2 1 377-2 1 397 2 1 434- 
"71439 21447-21450 21454-21457 21463-21465 21477- 
2 1 479 2 1 485-2 1 49 1 2 1 495-2 1 500 2 1 5 1 6-2 1 530 2 1 532- 
21533 21554-21556 21587-21655 2 1 712-2 1 7 1 7 2 1 729- 
21733 21877-21885 21892-21894 2191 1-21912 21915- 
21916 21 929-2 1 93 5 2 1 939 2 1 955-2 1 957 2 1 967-2 1 968 
2 1 97 1 -2 1 974 2 1 978-2 1 987 2 1 994 22000-22002 22007- 
22015 22019-22029 22037-22039 22045-22046 22056- 
?2069 22074-22076 22087-22088 22090-22094 22 1 1 5- 
221 16 22128-22134 22141-22143 22160-22164 22169- 
?7 1 70 22 1 87-22 1 92 22 1 95-22 1 98 22208-22226 22243- 
22245 2226 1 -22264 2227 1 -22289 22300-22308 223 1 2- 
22318 22323-22332 22336-22350 22358-22359 22365- 
7237122381 -22388 22399-22404 22409-224 1 0 22434- 
22435 22495 2253 1 -22539 22553-22558 2256 1 -22565 
22570 22599-22602 22607-22609 22618-22621 22625- 
22628 22634-22651 22653-22654 22663-22667 22671- 
22677 22690 22696-22697 22700-22701 22726-22727 
72730-7273 1 2274 1 -22748 22763-22764 22768-22770 
22794-22796 22810-22816 22852-22853 22859-22874 
72899-22900 22912-22922 22927-22938 22952-22961 
72969-22970 22973-22976 22991-22994 23007-23021 
23046-23055 23059-23060 23070-23071 23085-23086 
73098-23101 23105-23108 231 17-231 19 23125-23136 
73203-23209 23220-23221 23223-23225 23236-23239 
23742-23245 23251 23261-23262 23279-23281 23343- 
73344 23356-23357 23382-23390 23400-23401 23415- 
234 1 8 23420-2342 1 23423-23430 23434-23437 23489- 
73490 73492-23493 23508-23509 235 1 5-235 1 8 23555- 
23565 23599 23682-23686 23700-23701 23704 23718- 
73771 73731-23736 23760-23763 23768-23769 23798- 



IS5 



WO 01/075067 PCT7US01/08631 



Tissue 
origin 


RNA 
Source 


Library 
Name 


SEQ ID NOS: 








23799 23802-23809 23834-23835 23839-23840 23867- 
23870 23878-23880 23882 2394 1 -23956 23999-2400 1 
24005-240 II 240 1 4-240 1 8 2402 1 -24024 24092-24097 
24120-24125 25085-25090 251 14-25126 25289-25290 
25293-25297 25322 25334-25335 25368-25375 25403- 
25407 25534-25536 26196-26199 26205-26206 26209- 
26213 26235-26239 26248-26252 26260 26266 26270- 
26272 26291-26293 26303 26310-26314 26316-26321 
26327 26337 26347-26348 26359-26365 26373-26374 
26389-26393 2641 1 26469-26470 26596-26601 26678- 
26680 26705-26707 26746 26748-26756 26788-26790 
26842 26860-26862 26873-26879 26891-26892 26985- 
26987 27071-27073 27097 27100-27102 27193-27200 
27209-27213 27269-27270 27273-27274 27299-27301 
27304-27305 27376 27493-27495 27501-27503 27510- 
27511 27520-27521 27544-27545 27636-27639 27649- 
27654 27662-27672 27755-27756 27799-27802 27816- 
27822 27861-27864 27896-27927 27973-27974 27989- 
27990 28095-28096 28099-28 1 00 28 1 08-28 1 2 1 28 1 42- 
28 1 45 28 1 86 283 1 1 -283 1 3 2836 1 -28362 28424 28458- 
28460 29271 29278-29283 29304-293 14 29328-29337 
9Ql/in 993 S4-?93 57 29409-29416 
29427-29431 29451-29452 29594-29604 29746-29761 
29940-29955 30085-30087 30 1 4 1 -30 1 42 30 1 50-30 1 56 
30195-30199 30218-30223 30361-30368 


macropha 
ge 


Invitroge 
n 


HMP00I 


534-535 1499 11431-11432 15969-15974 16652 16833- 
16835 17026-17028 17455-17456 18492-18494 18644- 
18650 18806-18807 18822-18824 18934-18935 19254- 
19255 19387-19389 19943-19946 20485-20490 20497- 
on/toe ofK~>fi onftQ7 ?nonn 9 ? 1 3~?4 
21467-21469 21647-21655 23555-23565 26327 26678- 
26680 26860-26862 27150-27151 27636-27639 28424 
30205 


infant 
brain 


Columbi 
a 

Universit 

y 


IB2002 


10-14 28-29 51-52 144-145 192 197-200 282-284 310- 
314 319-323 373-374 414-418 425-427 534-535 540-542 
546-547 576-578 582-588 608-61 1 7 1 8-720 763-776 796- 
797 825 847-848 852-855 901-904 907 912-913 934-935 
947-964 967-968 972 1 00 1 - 1 003 1 097- 1 098 1 1 0 1 - 1 1 03 
1 169-1181 1238-1239 1252-1256 1273-1279 1312-1313 
1355-1360 1364-1367 1372-1373 1432-1435 1470 1474 
1499 1586-1588 1667-1668 1675 1678-1680 1705-1714 
1723 1792-1794 1931-1932 1935-1936 1938 1967 1977 
2030-2036 2038 2041-2042 2044-2047 2049-2050 2052- 
2054 2222-2226 2275-2276 2306 2383-2388 2410-2413 
2439 2449-2450 2452-2456 2561-2562 2577-2584 2591 
2599-2603 2649-2650 2675-2678 27 1 2-27 1 3 2724-2726 
2803-2804 2806 2826-2827 2886-2887 2913-2914 2973- 
2992 3195-3197 3274-3275 3306-3308 3313-3314 3322- 
3323 3326-3331 3353-3354 3367-3369 3377 3433 3457- 
3458 3461-3463 3477-3478 35 1 5-35 1 7 3526-3529 3531- 
3534 3562-3564 3624-3625 3685-3691 3773-3774 3781- 
3784 38"/3-!JP6 1JP9 3833 3879-3880 4003-4006 4073- 
4076 4080-4082 4096 4147-4148 4206-42 1 0 44 1 3-44 1 4 
4431-4434 4542 4562-4573 4581-4582 4615-4619 4686- 
4689 4751-4755 4782-4789 4828-4831 4989-4991 5053- 
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5054 5190-5191 5335-5336 5361 5567-5568 5572-5573 
5700 5702-5704 5744-5747 5762-5764 5829-5845 5907- 
5909 5919-5921 5929-5937 5939-5941 5956-5957 5960- 
5964 5973-5975 5986-5988 6038-6039 6137-61396170 
6235-6237 6403-6404 6406-6410 651 1-6519 6775-6778 
6855 6861-6862 7056-7057 7191 7209-7212 7216-7219 
7236-7240 7258-7263 7299-7301 7304-7316 7362 7452- 
7460 7542-7550 7554-7555 7557-7559 7609 761 1-7612 
7620-7621 7630-7636 7648-7653 7668-7673 7678-7689 
7695-7697 7729 7734-7743 7752-7759 7778-7783 7787- 
7788 7794 7798-7801 7898-7900 7906-7912 7916 7972- 
7975 7986-7987 7995-7997 8002 8017-8019 8041-8042 
8064-8067 8077-8078 8087-8093 8095-8096 8122-8124 
8 1 52-8 1 56 8 1 62 8 1 87-8200 8204-8205 8234-824 1 8247- 
8248 8310 8339-8341 8343-8344 8347-8350 8368-8370 
8403-8406 8420-8421 8461-8464 8492-8496 8504-8505 
8512-8513 8536 8539-8550 8607-8609 8612-8616 8688- 
8690 8701-8705 8736-8737 8758-8759 8768-8776 8822- 
8835 8917-8918 8939-8945 8982-8991 9013-90209031- 
9035 9040-9046 9063-9067 9069-9071 9264-9265 9305 
9337-9339 9427-9428 943 1 -9433 9456-9458 9464-9469 
9472-9474 9479-9481 9506-9509 9522-9525 953 1 9535- 
9537 9561-9562 9594-9602 961 1-9612 9617-9626 9664- 
9665 9676 9719-9722 9726-9727 9729-9731 9745-9756 
9801-9802 9828-9832 9854-9855 9864-9866 9874-9895 
9899-9901 9927-9928 9946-9952 9969-9980 9997-10009 
1001 1 10017-10019 10033-10037 10161-10163 10167- 
10172 10254-10261 10268-10272 10326-10328 10449- 
10450 10470-10473 10477-10478 10480-10482 10484- 
10487 10491-10494 10498-10503 10520-10522 10531- 
10532 10588-10591 10607-10608 10615-10623 10627- 
10630 10634-10644 10780-10782 10873-10875 10899- 
10902 10913-10914 10919-10922 10936-10937 10972 
10976-10978 10980-10985 11022-11025 11135 11198- 
11199 11222-11224 11292-11294 11300-11301 11306- 
11310 11345-11350 11468-11472 11524-11525 11531- 
1 1534 11541-11543 11609 11656-11657 11721-11729 
I 1772-1 1776 1 1805-11808 1 1840 1 1842 1 1901-1 1905 
11937-11938 11941-11944 12040-12044 12112-12114 
12141-12146 12149 12194-12196 12206-12208 12215- 
12217 12226-12228 12280-12282 12305-12311 12437- 
12440 12453 12470-12471 12480-12482 12541-12542 
12589-12598 12623-12624 12637 12673-12675 12723 
12755-12759 12785-12787 12832-12834 13077-13079 
13107-131 17 13513 13543-13551 13556-13559 13576- 
13579 13584 13592-13595 13638-13641 13645-13651 
13668-13672 13752-13753 13838-13842 13918-13919 
13954-13956 13999-14003 14023-14026 14038-14041 
14044-14045 14054-14056 14065-14089 14098-14099 
14123-14124 14141-14142 14170-14172 14209-14215 
14236-14238 14283-14288 14355-14356 14360-14369 
14456-14458 14561-14568 14604 14640-14642 14650- 
14651 14709-14717 14789-14791 14841-14843 15002 
15013-15018 15093-15095 15158-15161 15182-15183 
15233-15236 15243-15248 15250-15251 15253-15255 
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15257-15259 15277-15278 15283-15286 15326-15328 
153 5 8-15 3 59 15397-15398 154 1 5-154 3 7 1 5473-15475 
15530-15531 15543-15546 15551-15556 15567 15588- 
15589 15623-15626 15780-15788 15867-15868 15871- 
15877 15896-15900 15988-15990 16082 16105 16133- 
16134 1 6168-16171 16202 16345-16349 1 6359 1 6365- 
16366 16418-16431 16451-16452 16508-16511 16532- 
16535 16545 16570-16573 16623 16643-16648 16653- 
16655 16662 16702-16703 16714-16723 16802-16803 
16833-16842 16851-16853 16860-16870 17074-17081 
17153-17154 17238-17242 17286-17291 17297-17306 
17489-17490 17924-17926 17958-17963 18010-18012 
18029-18030 18395-18397 18407-18410 18412-18418 
18423-18425 18500-18501 18516-18518 18527 18535 
18583-18584 18644-18650 18655-18660 18668-18677 
18691-18692 18719-18722 18730-18732 18750-18756 
18759-18761 18777-18780 18787-18796 18815-18821 
18825-18834 18836-18838 18842-18845 18857-18880 
18899-18905 18910 18919-18921 18923-18935 18947- 
18950 18964-18969 18976-18977 18989-18990 18993- 
18996 18999 19049-19053 19055 19068-19070 19074- 
19080 19093-19101 19106-19118 19132 19148 19153 
19159-19161 19207-19208 19213-19220 19228-19229 
19251-19252 19257 19266-19267 19308-19309 19316- 
19317 19345-19350 19363-19364 19370 19387-19411 
19422-19431 19447-19448 19454-19455 19461 19511 
19526-19529 19560-19562 19564-19565 19567-19578 
19604-19607 19620-19622 19626-19627 19659-19661 
19663-19668 19672-19678 19683-19687 19706-19710 
19733-19742 19759-19763 19800-19808 19810-19815 
19855-19856 19921-19923 19926-19929 19931-19937 
19939 19943-19946 19965-19967 19972-19981 20026- 
20027 20029-20043 20069-20079 20099-20102 201 1 1- 
20 1 1 2 20 1 20 20 1 22-20 1272013 7-20 1 54 20 1 57-20 1 64 
20167-20171 20180-20181 20189-20194 20198-20207 
20235-20241 20274-20278 20281-20282 20290-20296 
203 1 7-20324 20328-20330 20345-20348 20393-20407 
20415-20417 20421-20431 20437-20455 20469-20481 
20485-20490 205 1 1 -205 1 3 20524-20535 20547-20553 
20559-20562 20568-20574 20607-20612 20614-20619 
20635-20636 20646-20648 20676-20680 20683-20685 
20689-20692 20698-20707 20712-20725 20727-20732 
20747-20753 20767 20806-20812 20819-20821 20824- 
20843 20853-20854 20865-20870 20879-20880 20882- 
20887 20897-20900 20926 20929-20932 20948-20949 
20952-20954 20957-20972 20999-2 1 008 2 1 069-2 1 07 1 
21097-21 10021 105-21 1 1 1 21 123-21 127 21 141-21 142 
21 145-21 148 21 153-21 169 21 171-21 174 21 197-21 198 
21208-21210 21213-21215 21225-21232 21241-21274 
21284-21294 21297-21298 21301-21303 21343-21354 
21377-21397 21408-2 14 14 2 1 434-2 1 450 2 1454-2 1457 
71480-2 1482 "> 1485-"> 1491 ">l 529-2 1 530 2 1 532-21533 
2 1 554-2 1 5 56 2 1 587-2 1 65 5 2 1 7 1 8-2 1 724 2 1 729-2 i 733 
21881-21885 21892-21894 2 1 899-2 1 902 2 19 1 1-21914 
21922-21924 21929-21935 21940-21946 21958-21961 
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2 1 973-2 1 974 2 1 978 2 1 989-2 1 999 22003-22029 22035- 
22036 22045-22049 22070-22073 22084-22088 22090- 
22094 22098-22 1 00 22 1 08-22 116 221 20-22 1 38 22 1 44- 
22 1 56 22 1 6 1 -22 1 68 22 1 7 1 -22 1 75 22 1 87-22 1 92 22 1 95- 
22198 22208-22217 22225-22226 22243-22245 22250 
22261-22264 22277-22289 22300-22309 223 12-22313 
22318 22336-22342 22358-22359 22381-22388 22405- 
22408 22434-22435 2253 1 -22539 22553-22558 2256 1 - 
22565 22570-22581 22607-22609 22625-22628 22637- 
22651 22653-22654 22671-22674 22690 22700-22701 
22760-22764 22810-22816 22869 22881-22886 22892- 
22893 22916-22924 22941-22947 22955-22957 22969- 
22970 22991-22994 23022-23025 23047-23052 23064- 
23065 23085-23086 23088-23090 23 1 1 2-23 116 23 1 25- 
23 1 36 232 1 2-232 1 5 23223-23225 23229-23233 23242- 
23245 23251 23263 23353-23354 23373-23374 23399 
23419 23425-23427 23434-23438 23495-23496 23508- 
23509 23512-23513 23543-23544 23555-23565 23704 
23720-23721 23771-23797 23802-23805 23816-23819 
23839-23840 23845-23848 23881 23890-23902 23941- 
23956 23999-24001 24005-24011 24014-24018 24021- 
24024 24201-24220 24481-24490 24794 25085-25090 
25279-25290 25313 25322 25340-25341 25383-25401 
25403-25407 254 1 0-254 1 3 254 1 6-254 1 7 25666-25672 
25966-25968 26205-26206 26209-262 1 3 262 1 7-262 1 8 
26235-26239 26258-26259 26280 26285-26290 26304- 
26306 263 1 0-2632 1 26327 26337 26347-26348 2636 1 - 
26365 26373-26374 26412-26413 26423 26436 26469- 
26470 26604-26606 26705-26707 26788-26789 26804- 
26805 26843 26860-26862 26879 27028-27029 27036- 
27038 27067-27070 27100-27105 27201-27202 27288- 
27291 27304-27305 27444 27520-27539 27544-27545 
27588-27596 27602-27606 27649-27654 27709-27710 
27814-27820 27865-27868 27890-27892 27987-27991 
27995-27997 28042-28043 28045-28047 28108-28121 
28 1 33-28 137 281 42-28 1 45 28 1 86 28 1 99-28203 28234- 
28254 28286 283 1 1 -283 1 3 28426-28428 28458-28460 
28549-28555 29117-29123 29244 29278-29283 29288- 
90989 29296-29308 29328-2933 1 29339-29340 29343- 
29345 294 1 8-294 1 9 29427-2943 1 29508-295 1 8 297 1 8- 
29721 29954-29955 30085-30087 30135-30140 30195- 
30199 30205 30218-30220 30233-30235 30240-30242 


infant 
brain 


Columbi 
a 

Universit 

y 


IB2003 


144-145 165-166 360-361 619-620 763 796-797 852-8^5 
900 934-935 955-956 981-985 1001-1003 1097-1098 
1312-1313 1547 1675 1692-1693 1792-1794 1931 1961- 
1962 2072 2439 2675-2678 27 10 2724-2726 2886-2887 
2934-2935 295 1 -2955 2975-2977 2983-2986 3 1 82-3 1 87 
3322-3323 3353-3354 3377 3681-3682 3781-3784 3936- 
3938 4 1 1 7-4 1 1 8 4 1 60-4 1 64 4362-4365 447 1 -4482 4562- 
4568 4720-4725 48 1 8 4967-4968 5572-5573 5594-5602 
5829-5845 5937 6084 6403-6404 6775-6778 6855 6861- 
6862 6877-6881 6959-6960 7542-7550 761 5-7617 7630- 
7636 7648-7653 7660-7665 7668-7670 7695-7696 7726- 
7727 7784-7788 7806-7808 7906-7912 7924-7925 7972- 
7975 7978-7983 7990-7992 80 1 7-80 1 9 8087-8089 8 1 29- 
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Library 
Name 
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8136 81 52-8 156 81 62-8 1 73 8 1 87-8200 8343-8344 8349- 
8350 8368-8369 8383-8389 8404-8406 8509 8612-8616 
8688 8733-8753 8939-8945 8992-8994 90 1 3-90 1 7 9069- 
9071 9305 9594-9602 9617-9626 9664-9665 9726-9727 
9801-9802 9828 9896-9897 9947-9952 9965-9980 9989- 
9992 10033-10037 10161-10163 10268-10272 10312 
10326-10328 10470-10473 10477-10478 10491-10493 
10498-10503 10592-10594 10612-10623 10628-10630 
10638-10639 10972 10980-10985 11022-11023 11135 
11406-1 1407 11419-11422 1 1541-1 1543 11835-11836 
11840 11941-11944 12006-12010 12149 12280-12282 
12723 12755-12759 12785-12787 12973-12976 13552- 
13559 13609-13612 13638-13641 13865-13866 13885- 
13887 14127-14128 14257 14264-14265 14604 14650- 
14651 14709-14713 14817-14821 15013-15024 15209- 
15210 15243-15248 15257 15326-15328 15397-15398 
15406-15407 15863-15868 15884-15885 15890-15895 
15988-15990 16133-16134 16434-16437 16545 16570- 
16573 16804-16807 17074-17077 17297-17306 17489- 
17490 17958-17962 18015-18016 18492-18494 18516- 
18518 18535 18655-18658 18673-18677 18691-18692 
18730-18732 18750-18756 18759-18760 18778-18780 
18790-18793 18815-18821 18839-18845 18919-18921 
18925-18933 18947-18950 18996 19045-19048 19074- 
19080 19148 19159 19257 19316-19317 19363-19364 
19387-19389 19395-19400 19405-19406 19487 19526- 
19529 19536 19564-19565 19659-19661 19706-19710 
19800-19803 19816-19818 19921-19925 19933-19937 
19939 19943-19946 19950 19965-19967 19972-19980 
20087-20094 20099-20 1 02 20 1 1 1 -20 1 1 2 20 1 5 1 -20 1 54 
20157-20160 20189-20194 20198-20207 20235-20240 
20274-20278 2028 1 -20282 20290-20296 203 1 7-20324 
20328-20330 20349-20354 204 1 5-204 1 7 20425-2043 1 
20437-20451 20456-20471 20514-20520 20554-20557 
20559-20562 20607-20612 20614-20619 20625-20628 
20635-20636 20639-20640 20644-20645 20698-20707 
207 1 0-207 1 1 207 1 8-20725 20727-20732 20768-20787 
20806-208 1 2 20824-20826 20836-20849 2087 1 20926 
20929-20932 20999-2 1 008 2 1 0 1 6-2 1 020 2 1 069-2 1 07 1 
21 123-21 127 21 153-21 154 21 171-21 1 74 2 1 208-2 1 2 1 0 
21213-21215 21225-21226 21248-21252 21256-21262 
2 1 272-2 1 274 2 1 277-2 1 280 2 1 284-2 1 294 2 1 340-2 1354 
2 1 377-2 1 397 2 1 447-2 1 450 2 1 495-2 1 500 2 1 529-2 1 530 
21647-21655 21 729-21733 2 1 877-2 1 885 2 1 9 1 1-21912 
2 1 9 1 7-2 1 92 1 21 929-2 1 935 2 1 958-2 1 966 22007-22029 
22070-22073 22084-22086 22101-221 14 22135-22138 
22152-22156 22161-22164 22208-2221 1 22218-22226 
22230 22246-22249 22261-22264 22271-22289 22381- 
22382 22394-22398 22405-22408 22434-22435 22495 
22570 22644-22651 22669-22674 22690 22700-22701 
22743-22748 22760-22762 22810-22816 22861-22868 
ZZool-ZZooo Z Zv / 1 /.jyJQ / -Z^UjU Z j I I Z-Z j> I IO Z :> z u I - 
23202 23212-23215 23229-23233 23237-23239 23321- 
23327 23379-23381 23412-23418 23425-23427 23434- 
23437 23526-23531 23555-23565 23704 23793-23797 
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24005-2401 1 24019-24020 24025 25293-25297 25403- 
25407 254 1 6-254 1 7 262 1 7-262 1 8 26237-26239 26258- 
26259 26261 26270-26272 26337 26347-26348 26373- 
26374 26657-26659 26843 26860-26862 26873-26875 
27037-2703 8 27067-27070 2709 1 27 1 00-27 1 02 27 1 05 
27304-27305 27498-27500 27520-27521 27544-27545 
97SS 1-27554 27593-27594 27750-27756 27989-27990 
28050-28059 28099-28100 28186 28361-28362 28424- 
28425 28429 29343-29345 29954-29955 30085-30087 
30195-30199 30240-30242 30251-30252 


infant 
brain 


Columbi 
a 

Universit 

y 


IBM002 


87-94 576-578 964 1692-1693 2439 3676 3773-3774 
3823-3826 4583 6172-6174 6328-6329 6629 7726-7727 
8157-8159 8478-8483 8492-8496 9063-9067 9506-9509 
9829-9832 10033-10037 10161-10163 11878-11879 
12439-12440 12671-12672 12832-12834 15326-15328 
15397-15398 17454 18293-18294 18996 19159 19298- 
19300 19395-19400 19933-19937 20137-20145 20200- 
20207 20469-20471 20491-20494 20689-20692 20747- 
20751 20819-20821 20926 21225-21226 21284-21294 
713S3-21354 22020-22025 22030-22036 22225-22226 
22277-22283 22637-22643 23379-23381 23845-23848 
23893-23902 23941-23956 23990-23992 26414 26843 
27100-27102 27105 27649-27654 29954-29955 30178 


infant 
brain 


Columbi 
a 

Universit 

y 


IBS001 


10-14 17-18461-463 546-547776 796-797964 1001- 
1003 1180-1181 1364 3006-3008 3313-3314 3324-3331 
3333 3526-3529 4132-4133 4623-4639 4782-4789 5829- 
5845 6855 7228-7235 7745-7746 8064-8067 8163-8173 
8420-8421 8492-8496 9454-9455 9531 9829-9832 9969- 
9980 10033-10037 10588-10591 11022-11023 11693- 
11695 11878-11879 12541-12542 13556-13559 14709- 
14717 15277-15278 15886-15887 16714-16715 18393- 
18394 18723-18726 18730-18732 19153 19403-19404 
19709-19710 19814-19815 19924-19925 20157-20160 
20200-20207 20288 20290-20296 20349-20354 20393- 
20400 20456-20471 20537-20541 20607-20612 20718- 
20725 20789-20791 20822-20843 20868-20870 21032- 
21045 21 170 21326-21333 21351-21354 21554-21556 
21924 22037-22039 22087-22088 22101-22107 22169- 
22170 22277-22283 22381-22382 22434-22435 23543- 
23544 23827-23835 23893-23902 23941-23956 24062- 
74091 25319-25321 25340-25341 25410-25413 26412- 
264 1 3 26469-26470 26879 27288-27290 275 1 0-275 1 1 
27819-27820 27865-27868 27989-27990 28286 29718- 
29721 


lung, 
fibroblast 


Stratagen 
e 


LFB001 


156 180-181 197-200 227-230 302 324-325 329-330 332 
368-371 395 524-525 528 576-578 716-717 845-848 919- 
922 969-971 1004-1005 1097-1098 1235-1237 1269-1272 
1307 1453-1454 1705-1714 1866-1872 1975-1976 1986- 
1987 2072 2222-2226 223 1 -2232 2272-2274 2299 2923- 
2924 3078-3079 3090 3550-3554 3939-3943 4 1 60-4 1 62 
4686-4689 4865-4867 5057-5059 5335-5336 5802 5939- 
594 1 608 1 -6082 6533-6535 6585-6592 6856-6858 7209- 
7212 7258-7263 7536-7541 7648-7653 7771 7784-7786 
7795-7797 7972-7975 7990-7992 8117-8121 8137-8141 
821 1-8213 8349-8350 8363-8364 8370 8497-8499 8601- 
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8603 8698-8700 8760-8761 8982-8983 8997 9013-9017 
9072-9074 9306-93 1 1 9443 9460 9475-9476 9487-9488 
9506-9509 953 1 -9534 96 1 7-9626 9659 9757-9758 9826 
9851-9852 9873 9981-9983 10273-10277 10306 10498- 
10503 10520-10522 10903 10980-10985 1 1476-1 1478 
11538-11540 11546 11609 11674-11678 11696 11731- 
11734 11739-11740 11766-11768 11803-11804 11835- 
11836 11912-11914 12283-12284 12486-12518 12545- 
12546 12555-12559 12615-12618 12637 12642-12644 
12760-12762 12977-12981 13592-13595 13645-13659 
14058-14059 14270-14273 14607-14609 14663-14665 
14684-14685 14714-14717 14784 15093-15095 15290- 
15291 15302-15303 15548-15550 15568-15575 15855- 
15857 16006-16015 16168-16171 16237 16301 16360- 
16361 16370 16576-16577 16636-16637 16851-16853 
16873-16874 16934-16937 17330-17332 17335-17339 
17455-17456 17491-17492 18015-18016 18029-18030 
18061 18097-18134 18423-18425 18492-18494 18516- 
18518 18536-18537 18682-18688 18719-18722 18750- 
18756 18759-18760 18796-18807 18811-18813 18825- 
18828 18857-18880 18882-18888 18936-18939 18941 
18955-18959 18975 18989-18990 18996 19001-19009 
19011-19012 19057-19058 19062-19065 19081-19083 
19096-19101 19213-19220 19251-19252 19254-19255 
19266-19267 19273 19316-19317 19345-19349 19362- 
19364 19370 19373-19374 19385-19389 19395-19400 
19442-19445 19503 19530-19533 19598-19601 19625 
19709-19710 19756 19813 19819-19822 19921-19925 
19939 19969-19971 20044-20063 20106-201 10 20130 
20 1 46-20 148 201 80-20 1 88 20243 20253 2025 7-20262 
20288 20300-20304 20345-20348 20360 20421-20424 
20469-20471 20485-20490 20542-20545 20563-20568 
20575-20578 20629-20630 20698-20709 20718-20725 
20733-20734 20747-2075 1 20758-20767 20788-2079 1 
20836-20843 20863 20879-20880 20897-20900 20929- 
20932 20938-20942 20973-20976 20985-20988 2 1 027- 
21031 21060-21061 21101-21104 21149-21151 21197- 
2 1 1 98 2 1 236 2 1 272-2 1 280 2 1 35 1 -2 1 352 2 1 36 1 -2 1 374 
21451-21453 2 1 744-2 1 747 219 1 7-2 1 92 1 21951-21954 
2 1 978 22003-22006 22141-221 43 22 160 221 87-22 1 92 
22261-22264 22271-22276 22284-22289 223 14-223 i 7 
22343-22346 22349-22350 22358-22359 22365-22371 
22373 22495 22534-22539 22632-22636 22644-2265 1 
22663-22664 22797-22800 22843-22845 22854-22856 
22899-22906 22955-22957 22974-22979 23046-23050 
23063 23066-23067 23070 23141 23218-23222 23249 
23358-23360 23386-23390 23409-234 1 1 23486 235 1 5- 
235 18 23700-23701 23704 23726-23730 23760-23763 
23806-23809 24 1 26-24 1 29 25085-25090 25096-25 1 00 
25334-25335 25368-25372 26024-26028 26209-26213 
26217-26218 26248-26251 26285-26290 26596-26601 
26737 26748-26756 26843 26876-26879 26980-26984 
27052 27067-27070 27203-27205 27247-2725 1 27283- 
27287 27379-27380 27522-27539 27636-27639 27662- 
27672 27861-27864 27896-27927 28099-28100 28108- 
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SEQ ID NOS: 



28121281 42-28 14528315-2831628361 -28362 28424 
28430-28434 28573-28578 29225-2923 1 29250-29252 
29278-29283 29309-29314 29328-29337 29339-29340 
29358 29940-29953 29960-29961 29964-29968 30141- 
30 1 42 30 1 50-301 56 30233-30235 30361-30368 



lung tumor 



Invitroge 



LGT002 



35-38 51-52 87-94 105 136-138 158-159 167 192 197-200 
216 227-230 255-256 260 329-330 333-335 360-361 373- 
374 398-399 406-407 4 1 9-420 425-427 524-525 528 534- 
535 543-545 549 553-554 560-561 619-620 631-633 635 
667-668 694-695 697-699 706-707 716-717 777-778 783- 
790 792-795 847-848 852-855 901-904 912-913 919-922 
964 981-985 1001-1005 1035-1037 1044-1045 1047 
1097-1098 1123-1127 1158-1161 1203-1204 1235-1237 
1263-1265 1273-1279 1289 1304 1312-1313 1322-1344 
1346-1347 1349-1354 1414-1417 1432-1435 1440-1447 
1467-1469 1474 1499 1569-1570 1667-1668 1678-1680 
1692-1693 1705-1714 1721-1722 1792-1794 1879-1880 
1912-1913 1925-1927 1941-1946 1949-1950 1956-1960 
2015-2018 2058-2061 2259-2266 2306 2431 2440-2444 
2457-2459 2471-2474 2513 2570-2574 2599-2603 2663- 
2665 2675-2678 2702-2705 2745 2780 2871-2876 2934- 
2935 2939-2944 2951-2955 2975-2977 3006-3008 3037- 
3038 3090 3 1 12 3255-3259 3306-3308 3316-3321 3334- 
3340 3374-3377 3433 3466 3472-3473 3477-3478 3555- 
3558 3561 3676 3686 3729-3730 3789-3794 3817 3827- 
3829 3832 3840-3852 3873-3875 3998-4002 4053-4054 
4 1 34-4 1 3 6 4 1 5 1 -4 1 5 5 4 1 5 8-4 1 62 42 1 5-42 1 6 4220 4273 - 
4274 4340-4341 4386-4387 4402-4403 4469-44704489- 
4493 453 1 -4533 4542 4562-4568 458 1 -4582 4620 4623- 
4643 4757-4758 4785-4789 4795-481 1 4813-4815 4824 
4845-4851 4857-4861 4891-4896 4967-4968 4980-4981 
4984-4985 5109-51 15 5127-5128 5152-5153 5192 5253- 
5266 5335-5341 5364 5532-5533 5557-5560 5572-5573 
5581-5583 5658 5695-5698 5703-5708 571 7-571 8 573 1 - 
5742 5766-5767 5802 5805-5807 5827-5828 5919-5921 
5928 5943-5945 5973-5975 5980-5984 5986-5988 6163- 
6168 6223-6225 6330-6334 6403-6404 6406-6410 6533- 
6535 6625-6626 6630-6637 6775-6778 6879-6881 6883 
6932-6938 7209-7212 7216-7219 7256-7257 7285-7293 
7296-7298 7302-7303 7374 7604-7605 761 1-7612 7620- 
7621 7624-7629 7640-7642 7671-7673 7678-7689 7701- 
7703 7726-7728 7745-7751 7778-7786 7794-7797 7802- 
7804 7806-7808 781 5-781 8 7902-7905 7924-7925 7972- 
7975 7977-7985 7988 7993-7994 8002 8008-8009 8025- 
8026 8041-8042 8046 8059-8063 8074-8076 8079 8084- 
8085 8090-8093 8098-8105 8107-8108 81 13-81 14 81 17- 
8121 8129-8136 8142-8144 8162 8178-8181 8184-8185 
8187-8200 821 1-8213 82 1 6-821 8 8242-8246 8253-8257 
8271-8273 8313-8314 8323-8325 8339-8342 8349-8360 
8363-8364 8368-8369 8371-8374 8430-8433 8449-8454 
8497-8499 8502-8503 8510-8518 8534-8535 8588-8597 
8607-8609 8612-8616 8688-8690 8698-8700 8768-8779 
9013-9017 9028 9037 9063-9068 9072-9074 9196-9200 
9266 9306-93 1 1 9337-9338 9375-9376 9382 9391-9392 
9444 9454-9460 9475-9476 95 1 0-95 1 8 9522-9525 9529- 
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953 1 9535-9537 9558 9563-9566 9584 9590-9592 9603- 
9604 9609-9610 9617-9626 9676 9728 9735-9742 9757- 
9758 9763-9769 979 1 9829-9832 984 1 -9842 9848-9850 
9857-9861 9874-9895 9899-9901 9923-9924 9954-9955 
99 65-10010 10161-10172 1 0175-10196 10263-10264 
10273-10274 10277 10279-10280 10306 10326-10328 
10451-10457 10480-10482 10490 10498-10503 10506- 
10507 10516-10518 10539-10542 10592-10594 10603- 
10608 10612-10614 10638-10644 10873-10875 10877- 
10878 10895-10898 10929-10930 10936-10938 10953 
10976-10978 10980-10985 11010 11066-11068 11123- 
1 1 124 1 1 135 1 1 143 1 1212-1 1216 1 1252-1 1273 1 1295- 
11296 11300-11301 11306-11307 11339-11344 11359- 
1 1369 11405-11407 11419-11422 11431-11432 11460- 
1 1466 1 1476-1 1478 1 1493-1 1494 1 1499-1 1504 1 1538- 
1 1540 11584-11585 11644-11648 11651-11655 11660- 
11661 11 71 1-1 1712 11731-11734 11765 11769-11771 
1 1835-1 1836 1 1840 1 1873-1 1875 1 1886-1 1889 1 1937- 
1 1938 12040-12041 12045-12056 12140 12150-12151 
12186-12191 12329-12332 12335 12374-12377 12398- 
12401 12468-12471 12477 12486-12518 12545-12546 
12565-12568 12571-12572 12590-12592 12637 12666- 
12667 12673-12683 12698-12699 12720-12722 12755- 
12762 12785-12787 12829-12830 12832-12834 12872- 
12881 12943 12965-12967 12978-12981 12997-12999 
13077-13079 13540-13542 13563-13564 13576-13579 
13585-13588 13592-13595 13598-13600 13603-13605 
13 6 27-13628 13632-136 3 3 1 363 8-13641 13873-13 8 75 
13918-13919 13925-13926 13931-13933 13998-14004 
14O44-14045 14054-14056 14058-14059 14137-14138 
14166-14172 14209-14226 14236-14238 14299-14305 
14355-14356 14390 14498-14501 14546-14549 14645- 
14648 14718-14720 14784 14789-14791 14809 14999- 
15001 15019-15069 15093-15096 15142-15150 15182- 
15183 15187-15189 15195-15196 15233-15236 15243- 
15248 15257-15259 15290-15291 15321-15328 15332- 
15335 15392-15396 15406-15407 15412-15414 15454- 
15456 15496-15525 15536-15537 15545-15546 15561- 
15562 15576-15577 15586 15588-15589 15600-15601 
15623-15626 15631-15632 15855-15857 15869-15870 
15880 15884-15885 15961-15963 15983-15984 15988- 
15990 16041-16046 16141-16143 16145-16146 16174- 
16176 16365-16366 16403-16407 16451-16452 16470- 
16472 16479-16481 16508-16511 16545 16558-16562 
16576-16577 16602-1661 1 16623 16636-16637 16652- 
16655 16661 16672-16674 16716-16723 16730-16733 
16802-16803 16828-16831 16851-16858 16894-16896 
16910 16934-16937 16942 17058-17064 17104 171 14 
171 19 17127-17132 17145-17146 17153-17154 17235- 
17237 17330-17332 17335-17339 17454 17857-17861 
1 7930- 1 793 1 1 7958- 1 7962 1 80 1 5- 1 80 1 6 1 8029- 1 8030 
18271-18272 18376-18377 18412-18418 18423-18425 
18495-18501 18516-18518 18527 18579-18581 18633- 
18637 18644-18650 18655-18658 18668-18670 18673- 
18677 18680-18681 18691-18693 18717-18726 18730- 
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18732 18745-18758 18761 18773-18789 18796 18802- 
18804 18806-18807 18825-18828 18839-18853 18855 
18857-18880 18882-18888 18894-18905 18923-18935 
18944-18945 18964-18969 18975-18977 18993-18996 
19005-19009 19012 19045-19053 19057-19065 19074- 
19080 19084-19085 19134 19138-19140 19142-19148 
19153 19224 19273 19283-19294 19298-19300 19302- 
19303 19306-19307 19316-19317 19350-19354 19362- 
19364 19370 19380-19384 19387-19402 19415-19417 
19422-19434 19441-19444 19454-19455 19458-19460 
19488-19493 19503 19514 19526-19529 19532-19533 
19560-19562 19564-19573 19598-19601 19608 19617- 
19619 19627 19667-19668 19670-19678 19693 19727- 
19751 19759-19763 19772 19814-19815 19819-19822 
19855-19856 19921-19925 19933-19938 19943-19946 
19950 19953-19957 19965-19967 19972-19980 20015- 
2001 7 20026-20027 20029-20043 20048-20052 20069- 
2007 1 20087-20094 20099-20 1 02 20 1 1 1 -20 1 1 2 20 1 22- 
20 1 27 20 1 3 1 -201 32 20 1 37-20 1 50 20 1 57-20 1 60 20 1 65- 

20 1 66 20 1 72-20 1 79 20200-202 1 8 20235-20240 20244- 
20249 20253 20271-20280 20286-20287 20289 20317- 
20320 20328-20330 20336-20338 20345-20348 20361 
20366-20374 20393-20405 204 1 4 204 1 8-20420 20432- 
20446 20456-20479 20485-20490 20497-20498 20501- 
20503 20510-20523 20548-20557 20559-20567 20575- 
205 78 20607-206 1 2 206 1 4-206 1 9 2062 1 -20628 20646- 
20652 20676-20681 20683-20685 20698-20707 20718- 
20725 20727-20734 20747-20751 20753 20758-20766 
20789-2079 1 20806-208 1 2 208 1 6-208 1 8 20822-20854 
20858-20870 20885-20887 20890-20900 20922-20928 
20938-20943 20952-20954 20957-20988 20999-21008 
2 1 032-2 1 045 2 1 060-2 1 066 2 1 072-2 1 075 2 1 1 1 2-2 1 1 1 4 

21 122-21 127 21133-21 135 21 149-21 151 21 157-21 169 
21 194-21 198 21225-21226 21233-21235 21241-21252 
21256-21271 21277-21294 21334 21351-21355 21359- 
21360 21377-21397 21410-21414 21428-21433 21447- 
2145021 467-2 1 469 2 1 480-2 1 482 2 1 485-2 1491 21516- 
21528 21647-21655 21712-21724 21744-21747 21881- 
21885 21892-21894 21905-21912 21925-21935 21955- 
21957 21962-21966 21978 21995-22029 22047 22056- 
22059 22062-22069 22074-22076 22084-22086 22090- 
2209 1 22 1 4 1 -22 1 43 22 1 60-22 1 68 22 1 87-22 1 94 22208- 
2221 1 22250 22253-22255 22261-22289 22300-22308 
223 1 0-223 1 7 22323-22328 22333-22350 22357 22373 
22405-22410 22440-22448 22455-22465 22495 2253 1- 
22539 22607-22609 22622-22628 22634-22636 22644- 
2265 1 22653-22654 2266 1 -22662 2267 1 -22674 22690 
22696-22697 22700-22701 22741-22742 22760-22764 
22794-22796 22810-22816 22838-22849 22852-22853 
22887-22891 22923-22938 22948-22950 22952-22954 
22977-22986 22991-22994 22999-23006 23046-23050 
23059-23060 23070-2307 1 23074-23076 23098-23 1 0 1 
23 1 25-23 1 36 23 1 38-23 140 23206-23209 232 1 2-232 ! 5 
23223-23228 23247 23252-23256 23261-23263 23328 
23343-23344 23382-23390 23402-2341 1 23419 23433 
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23439-23450 23473-23474 23486-23487 23489-23490 
23492-23493 23512-23513 23526-23531 23543-23544 
23555-23565 23675-23681 23690 23704 23726-23730 
23760-23763 23770 23806-23809 23827-23833 23838- 
23842 2387 1 -23875 23878-23880 23890-23892 2394 1 - 
23956 23990-23992 23999-24001 24021-24024 24029- 
24033 24056 241 16 24665 24772-24774 25017-25026 
25293-25297 25306 25309-253 10 253 1 5 253 19-25321 
25334-25335 25340-25341 25355-25358 25368-25369 
25373-25377 25383-25401 25410-25413 25966-25968 
26024-26028 26196-26199 26205-26206 26235-26239 
26248-26252 26260 26270-26279 26292-26293 26305- 
26306 26327 26337 26341-26344 26361-26365 26421- 
26422 2643 1 26469-26470 26479-26546 26556 26559- 
26560 26596-2660 1 26607-26609 26657-26659 2668 1 - 
26683 26737 26748-26756 26776-26781 26806 26813 
26843-26845 26860-26862 26873-26879 27039 27067- 
27070 27074-27079 27100-27102 27150-27151 27173- 
27 1 74 27206 27209-272 1 3 272 1 6-272 1 8 27269-27270 
27275-27276 27280 27283-27287 27304-27305 27354- 
27357 27439-27444 27501-27507 27544-27545 27548- 
27549 27562-27563 27600-27601 27636-27641 27649- 
27654 27662-27672 27700-27701 27714-27717 27726- 
27728 27750-27756 27814-2781 8 27845-27852 27861- 
27864 27888-27889 27896-27927 27989-27990 27992- 
27994 28045-28047 28050-28059 28095-28096 28099- 
28 1 00 28 1 05-28 1 2 1 28 1 33-28 137 281 42-28 1 47 28 1 61 
28 1 69-28203 28255-2826 1 28290-28292 283 1 1 -283 1 3 
283 1 5-283 1 6 28424 28426-28428 28573-28578 29250- 
29252 29278-29283 29328-29337 29339-29340 29354- 
">9358 29406-294 1 7 ''9508-' , 95 1 8 ?95?9-29534 29594- 
29604 29655-29659 29718-29721 29938-29953 30085- 
30087 30141-30142 30195-30199 30224-30232 30240- 
30250 30361-30368 


lymphocyt 
es 


ATCC 


LPC00I 


310-314 332 360-361 373-374 464-465 506 576-578 792- 
795 912 934-935 1 123-1 127 1273-1279 1334 1432-1435 
1470 1667-1668 1705-1714 1721-1722 1971-1974 2015- 
2018 2086-2087 2234-2235 2275-2276 2389 2396-2400 
2570-2574 2599-2603 2923-2924 2988-2989 2993 3001 
3006-3008 3078-3079 3110-3111 3244 3326-333 1 3441- 
3442 3508-3510 3781-3784 3860 3878 3913-3915 3939- 
3941 4137-4139 4151-4155 4203 4221-4238 4255 4343- 
4346 453 1 -4533 475 1 -4755 489 1 -4896 497 1 -4974 5057- 
5059 5082 5180 5269-5271 5525-5526 5530-5533 5717- 
5718 5943-5945 5980-5984 6081-6082 6769-6778 7368- 
7369 7447-7449 7536-7541 7561-7562 7580-7597 7609 
7630-7636 7671-7673 7678-7687 7693-7694 7726-7727 
7734-7736 7742-7743 7778-7783 7794 7806-7808 7906- 
7912 7924-7925 8002 8084-8085 8203 821 1-8213 8247- 
8249 8342 8349-8350 8368-8369 8383-8389 8453-8454 
85 12-85 1 3 8537-8538 8607-8609 8688-8690 8736-8737 
8758-8759 8762-8766 8768-8770 8914-8916 9037 9264- 
9265 9408-9414 9427-9428 9460 9506-9509 9517-9518 
9526-953 1 9535-9537 9676 9735-9738 9763-9767 98 1 5- 
9820 9828 985 1 -9852 9909-991 2 99 1 6-9920 9962-9964 
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9986-9988 1OO33-10037 10146-10I63 10167-10172 
10197-10252 10306 10311 10516-10519 10533-10534 
10551-10554 10595-10599 10870-10872 10895-10898 
10904-10905 10913-10914 10936-10937 10980-10985 
11042-11044 11123-11124 11135 1 11 59 1 1406-1 1407 
11431-11432 11468-11472 11493-11494 11554 11603- 
11606 11766-11768 11878-11879 12006-12013 12050- 
12056 12150-12151 12439-12440 12470-12471 12475- 
12476 12555-12559 12565-12568 12615-12618 12637 
12642-12644 12673-12675 12723 12805-12806 12823- 
12830 1 2835-12867 1 2872-12881 12977-12981 13576- 
13579 13598-13600 13632-13633 13638-13641 13922- 
13924 13927-13929 13954-13956 14304-14305 14346 
14604 14785-14786 14800 14802-14808 15070 15141 
15151-15157 15233-15236 15250-15251 15305 15326- 
15328 15408-15411 15460-15461 15545-15546 15623- 
15632 15869-15870 15890-15895 16174-16176 16226- 
16227 16284-16289 16614-16615 16628-16631 16649- 
16651 16730-16733 16851-16853 17105-17106 17153- 
17154 17380-17395 17398 17677-17681 17924-17926 
18015-18016 18412-18420 18492-18494 18516-18518 
18527 18659-18660 18730-18732 18745-18756 18761 
18773-18777 18796 18802-18804 18822-18828 18842- 
18845 18897-18898 18925-18933 18964-18969 18976- 
18977 19029-19035 19055 19059-19061 19081-19083 
19154-19155 19213-19220 19251-19252 19306-19307 
19316-19317 19351-19354 19370 19415-19417 19441 
19484-19486 19512-19513 19548-19553 19604-19607 
19659-19661 19663-19666 19670-19671 19688 19698 
19706-19708 19768-19771 19813-19815 19933-19939 
19943-19946 19953-19963 19965-19967 19969-19980 
19995-20014 20029-20043 20048-20052 20106-201 10 
20 1 3 7-20 1 48 20 1 6 1 -20 1 64 20 1 72-20 1 79 20 1 82-20 1 88 
20208-20214 20229-20230 20265-20270 20289 20299 
20349-20354 20366-20368 20427-20431 20441-20446 
20485-20494 20497-20500 20524-20535 20542-20545 
20602-20606 20614-2061 5 20631-20634 20641 20646- 
20652 20683-20685 20698-20707 20718-20725 20727- 
20734 20792-20797 20806-20812 20824-20835 20885- 
20887 20890-20900 20927-20928 20938-20942 20952- 
20954 20963-20972 20977-20984 2 1 027-2 103121 062- 
21068 21076-21087 21097-21100 21 105-21 1 1 1 21145- 
21156 21 170-21175 21 194-21207 21211-21212 21233- 
21235 2 1 24 1 -2 1 247 2 1 277-2 1 280 2 1 284-2 1 294 21301- 
21303 21458-21461 21463-21465 2 1 480-2 1 482 2 1 495- 
2 1 500 2 1 9 1 7-2 1 92 1 2 1 924 2 1 962-2 1 966 2 1 973-2 1 974 
21983-21987 22000-22002 22007-22015 22019 22077- 
22079 22092-22094 22 1 1 7-22 1 1 9 22 1 6 1 -22 1 68 22 1 87- 
22194 22208-2221 1 22218-22224 22253-22255 22284- 
22289 223 1 4-223 1 7 223 1 9-22322 22336-22346 22399- 
22408 22440-22448 22495 22607-22609 22634-22636 
22661-22662 22700-22701 22707 22823-22827 22835- 
22837 22861-22868 2294 1 -22947 23022-23025 23046 
23064-23065 23070 23125-23 1 36 23206-23209 232 1 2- 
23215 23242-23244 23261-23262 23264-23278 23356- 
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23357 
23508 
23841 
24014 
25297 
25337 
25603 
26603 
26875 
27305 
27641 
27989 
28349 
28511 
29370 
29953 
30361 



23379-23381 
•23509 23555- 
•23842 23845- 
24018 24056 
25309-25310 
25340-25341 
26280 26307- 
26684 26691- 
26879 26893- 
27510-2751 1 
27767-27768 
•27990 28097- 
28365-28370 
•28513 29328- 
29427-2943 1 
30085-30087 
•30368 



23392-23395 
■23565 23731 
■23848 23883 
24772-24774 
25323-25325 
25347-25354 
26309 26341- 
26694 26843 
26895 27074- 
27544-27545 
27814-27815 
28098 28133 
28424 28426- 
■29331 29339 
29594-29604 
30130-30134 



23400-23401 23494 
-23736 23762-23763 
-23892 23906-23910 
25213-25219 25293- 
25331-25333 25336- 
25436-25440 25598- 
•26344 26373-26374 
26860-26862 26873- 
27077 27218 27304- 
27550 27564 27640- 
27819-27820 27970 
-28137 28286 28315- 
28428 28468-28484 
29340 29343-29345 
29718-29721 29940- 
30195-30199 30205 



leukocyte 



G1BCO 



LUC001 



10-14 42-44 51-52 1 12 156 164 167 170-171 177-178 
180-181 197-200 202-203 206-211 221 227-230 255-256 
259 282-284 289-292 3 19-327 329-330 332-335 339 343- 
353 357-363 366-367 372-374 395 398-399 414-420 425- 
427 464-465 505-506 509-5 1 9 522-525 527-528 534-535 
540-542 546-547 549 576-578 591-593 626-630 635 656 
667-668 706-707 758-759 785-786 792-795 825 847-848 
852-855 880-882 901-904 912-913 919-922 934-935 945- 
946 981-985 1001-1003 1005 1028 1044-1045 1047 
1065-1066 1101-1103 1109-1110 1123-1 127 1153-1155 
1169-1179 1203-1204 1235-1237 1246 1269-1282 1307 
1312-1313 1334 1346-1347 1431-1435 1453-1454 1467- 
1470 1474 1476-1478 1499 1569-1573 1667-1668 1705- 
1714 1721-1722 1770 1777 1792-1794 1860 1879-1880 
1887-1889 1912-1913 1967 1980-1982 1986-1987 2015- 
2018 2023-2034 2052-2054 2062 2072 2086-2087 2202- 
2203 2222-2226 2267-2269 2272-2276 2383-2388 2437 
2460-2461 2471-2474 2540-2541 2599-2603 2656-2658 
2780 2806 2846 2874-2876 2905 29 1 8-29 1 9 2923-2924 
2934-2935 295 1-2955 2983-2986 2988-2989 2993-3010 
3014-3019 3026-3033 3105-3108 3 144-3146 3205-3207 
3241 3244 3255-3259 3265 3274-3277 3290 3306-3308 
3310-331 1 3326-3331 3352 3355-3356 3365 3374-3378 
3421-3422 3433 3477-3478 3507-3510 3512-3520 3550- 
3558 3649-3653 368 1 -3682 3693 3729-3730 374 1 -3753 
3760-3762 3768-3769 378 1 -3784 3834-3835 3840-3852 
3873-3875 3949-3953 4091-4095 41 19-4120 4137-4139 
4141-4143 41 60-4 1 62 4200-4203 4209-42 1 0 4255 4266- 
4274 4367-4368 4386-4390 4486-4487 4489-4493 4531- 
4533 4555-4556 4562-4576 4581-4582 4612-4614 4640- 
4643 4666 4692-4694 47 1 2-47 1 3 4720-4727 4785-4789 
4833-4836 4857-4861 4971-4974 4980-4981 5057-5059 
5082 5092-5094 51 19-5120 5192 5253-5266 5269-5271 
5285-5287 5335-5336 5480-5484 5499-5501 5510 5522 
5525-5536 5557-5560 5572-5573 5579-5580 5700 5766- 
5767 5802 5805-5807 5823 5846 5910-5921 5932-5936 
5946 5973-5975 5980-598 ! 6103-6104 6106-6109 6135- 
6136 6154-6159 6175 6331-6336 6388 6395 6400 6403- 
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6404 6450-6451 6516-6519 6523-6526 6533-6535 6542- 
6543 6551-6567 6585-6592 6638-6639 6772-6774 6791- 
6794 6879-6881 6898-6899 6932-6938 7209-7212 721 6- 
7219 7245-7248 7252-7255 7258-7263 7267-7268 7296- 
7298 7355-7357 7447-7449 7481 7536-7541 7556-7559 
75 80-7605 7608-7609 76 1 1 -76 1 2 76 1 5-76 1 7 7620-762 1 
7630-7636 7660-7665 7671-7689 7693-7694 7701-7703 
7729 7737-7743 7745-7751 7757-7759 7771 7778-7786 
7789-7797 7802-7804 7815-7818 7822 7890 7898-7900 
7904-7912 7921-7925 7957 7972-7975 7984-7985 7988 
7990-7992 8010-8012 8049-8056 8059-8063 8098-8104 
81 13-8114 8132-8144 8157-8159 8178-8181 8184-8185 
8 1 87-8200 82 1 1 -82 1 3 8247-8248 8253-8257 827 1 -8273 
8297-8300 8342 8349-8350 8365-8366 8368-8370 8409- 
8414 8416-8425 8430-8452 8461-8464 8487-8488 8502- 
8503 8506 8509 8512-8513 8537-8542 8607-8609 8612- 
8616 8688-8690 8698-8700 8741-8750 8754-8757 8760- 
8766 8917-8918 8986-8991 8998-9008 9018-9020 9031- 
9036 9043-9045 9063-9067 9072-9074 9196-9200 9306- 
9311 9321-9323 9337-9338 9380-9381 9406-9407 9445 
9456-9458 9475-9476 9487-9488 95 1 0-95 1 8 9522-9534 
9561-9562 9584 9617-9626 9659 9664-9665 9726-9727 
9729-9731 9739-9744 9763-9767 9782-9783 9792-9793 
9808-9812 9826 9828-9832 9851-9852 9854-9855 9857- 
9861 9874-9895 9898-9908 9916-9920 9923-9924 9927- 
9935 9956-9957 9965-9992 9997-10009 10017-10019 
10025-10026 10161-10163 10167-10172 10268-10274 
10277 10306 10311 10320-10323 10326-10328 10449- 
10457 10484-10487 10498-10503 10508-10512 10520- 
10522 10531-10532 10543-10549 10551-10554 10588- 
10594 10603-10606 10615-10623 10627-10630 10638- 
10644 10873-10875 10891-10893 10895-10900 10904- 
10906 10913-10914 10938 10953 10972 11071-11075 
11081 11086-11115 11123-11124 11135 11208-11209 
11226-11227 11295-11296 11302-11303 11306-11311 
11314-11315 11317 11332-11333 11339-11350 11359- 
1 1369 11372-11396 11406-11407 11423-11426 11431- 
11432 11467-11474 11476-11478 11544-11546 11561- 
11562 11582-11583 11609 11640-11650 11660-11661 
11669-11671 11674-11678 11696 11711-11712 11731- 
11734 11739-11740 11780-11782 11803-11804 11811- 
1 1832 1 1835-1 1836 1 1840 1 1842 1 1873-1 1875 12023- 
12026 12040-12041 12050-12056 12121-12126 12133- 
12137 12140 12150-12169 12186-12196 12202-12205 
12258-12262 12280-12282 12336 12361-12362 12374- 
12377 12398-12401 12421 12446-12450 12455-12459 
12470-12471 12475-12476 12519-12540 12545-12559 
12590-12592 12601-12614 12619-12622 12637 12642- 
12644 12646 12653-12658 12666-12667 12701-12705 
12723 12729 12755-12759 12785-12787 12796-12798 
12803-12806 12824-12827 12829-12830 12835-12843 
12872-12881 12978-12981 12997-12999 13077-13079 
13512 13556-13559 13565-13568 13571-13573 13592- 
13595 13598-13600 13603-13605 13609-13612 13638- 
13641 13645-13651 13754-13755 13796-13797 13898 
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13918-13919 13925-13930 13954-13956 13994-13997 
14004 14044-14045 14054-14056 14105-14106 14137- 
14138 14173-14174 14209-14215 14228-14235 14264- 
14265 14283-14288 14304-14305 14346 14355-14369 
14546-14549 14557 14604 14607-14609 14650-14651 
14666-14668 14681-14682 14684-14685 14714-14717 
14784 14822-14838 14871-14874 15019-15024 15182- 
15183 15193-15200 15243-15248 15250-15251 15257 
15290-15291 15305 15321-15324 15326-15328 15336- 
15340 15356-15359 15406-15407 15412-15414 15454- 
15456 15530-15531 15545-15547 15558-15560 15568- 
15572 15576-15577 15588-15589 15600-15601 15623- 
15626 15686-15687 15699-15700 15855-15857 15861- 
15862 15867-15868 15880 15888-15889 15988-15990 
16044-16046 16053-16058 1 6060-16061 16075-16079 
16082 16096-16097 16110-16112 16141-16143 16163- 
16164 16168-16171 16206-16208 16219-16220 16226- 
16227 16233-16235 16284-16295 16339-16341 16350- 
16353 16380 16434-16439 16443-16445 16451-16452 
16456-16469 16473-16478 16498-16500 16508-1651 1 
16536-16538 16545 16576-16577 16600 16609-16611 
16623 16636-16637 16642-16648 16652-16655 16675- 
16682 16686-16693 16704-16705 16752-16753 16828- 
16831 16833-16842 16851-16853 16860-16870 16878- 
16881 16894-16896 1691 1-16915 16934-16937 16974 
17024-17028 17046-17057 17082-17084 17105-17106 
17114 17117-17118 17160-17167 17264-17267 17286- 
17291 17330-17332 17335-17339 17454-17456 17791- 
17799 17857-17861 17924-17926 17930-17931 17958- 
17962 17969-17994 18015-18017 18029-18030 18055- 
18060 18097-18134 18136-18138 18371-18372 18400- 
18402 18407-18410 18412-18418 18421-18422 18490- 
18501 18516-18518 18527 18533-18534 18536-18537 
18583-18586 18617 18624-18628 18633-18637 18644- 
18650 18661-18662 18668-18677 18680-18681 18689- 
18693 18717-18726 18730-18732 18745-18769 18771- 
18776 18778-18780 18787-18789 18796-18813 18822- 
18828 18839-18853 18856-18888 18893-18896 18899- 
18905 18908-18910 18925-18939 18946 18964-18969 
18975-18977 19001-19009 19018 19029-19035 19045- 
19053 19055 19062-19065 19068-19073 19081-19083 
19090 19106-191 18 19138-19140 19142-19148 19153 
19207-19210 19213-19220 19228-19229 19251-19252 
19257 19266-19267 19274 19283-19294 19306-19312 
19316-19317 19345-19360 19362-19364 19370 19372- 
19374 19380-19402 19407-1941 1 19413-19417 19422- 
19434 19438-19444 19454-19455 19461-19463 19502 
19512-19521 19530-19531 19560-19573 19598-19601 
19604-19607 19617-19619 19627 19656-19657 19659- 
19661 19667-19668 19670-19673 19679-19687 19693 
19698-19699 19706-19708 19727-19748 19759-19763 
19800-19808 19813-19822 19915-19918 19921-19929 
19933-19946 19948-19949 19953-19963 19965-19980 
20015-20017 20026-20027 20029-20043 20048-20063 
20072-20079 20087-20094 20099-20102 20106-201 12 
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Tissue 
origin 



RNA 
Source 



Library 
Name 



SEQ ID NOS: 



20120 
20157- 
20231 
20270 
20328- 
20405 
20474 
20541 
20606 
20652 
20707 
20797 
20870 
20932 
20976 
21087 
21 169 
21207 
21266 
21298 
21377- 
21463- 
21529- 
21744 
21924 
21995 
22089 
22143 
22211 
22277- 
22365- 
22440- 
22581 
22664 
22726 
22805 
22852 
22925 
22991 
23064 
23125- 
23215 
23251 
23390 
23450 
23493 
23544 
23690 
23827 
23906 
2402 
25085 
25336 
25416 
26196 



20 1 22-20 1 27 20 1 30 20 1 37-20 1 48 20 1 5 1 -20 1 54 
-20 1 66 20 1 72-20 1 79 20 1 82-20 1 94 20200-202 1 4 
-20234 20241 20244-20249 20257-20262 20265- 
20274-20278 20281-20282 20286-20289 20299 
-20330 20345-20354 20360 20366-20368 20393- 
204 1 1 204 1 4 204 1 8-2045 1 20456-20468 20472- 
20476-20503 205 1 0-20520 20524-20535 20537- 
20548-20553 20559-20568 20575-20578 20599- 
20614-20619 20625-20628 20631-20634 20644- 
20666-20674 20676-20680 20683-20687 20698- 
20718-20734 20752-20753 20758-20767 20789- 
20816-20821 20824-20849 20853-20863 20866- 
20879-20884 20888-20889 20897-20900 20922- 
20938-20943 20948-20949 20952-20954 20957- 
20999-2 1 008 2 1 027-2 1 03 1 2 1 060-2 1 066 2 1 069- 
2 1 097-2 1 1 00 2 1 1 22-2 1127211 45-2 115121153- 
21171-21 174 21 176-21 180 21194-21 198 21202- 
2 1 225-2 1 226 2 1 233-2 1 235 2 1 24 1 -2 1 252 2 1 256- 
2 1 272-2 1 274 2 1 277-2 1 280 2 1 284-2 1 294 2 1 297- 
21301-21303 21334 21351-21355 21359-21360 
-2 1 402 2 1 434-2 1439 21 447-21450 2 1 458-2 1 461 
-2 1 465 2 1 467-2 1 469 2 1 480-2 1 482 2 1 485-2 1 500 
•2 1530 21 554-2 1556 21 587-2 1 655 2 1 729-2 1 733 
21747 21881-21885 21891-21894 21915-21921 
2 1 955-2 1 968 2 1 973-2 1 974 2 1 978 2 1 983-2 1 987 
-22015 22019-22025 22042-22044 22056-22076 
22092-22094 221 15-22127 22135-22138 22141- 
22 1 58-22 1 64 22 1 87-22 1 92 22 195-22 1 98 22204- 
22218-22226 22230 22246-22249 22253-22264 
-22302 223 10-22328 22336-22346 22358-22359 
-22373 22377-22380 22383-22388 22399-22410 
-22448 22455-22465 22495 22531-22533 22571- 
22607-22609 22634-22651 22653-22654 22661- 
22690 22696-22697 22700-22701 22703-22707 
-22727 22732-22735 22760-22764 22794-22796 
-22816 22821-22827 22833-22837 22843-22849 
-22853 22875-22876 22881-22891 22904-22906 
-22938 22952-22957 22974-22977 22982-22986 
-22994 23007-23021 23046-23050 23059-23060 
-23065 23070-23071 23074-23076 23098-23101 
-23 1 36 23 1 4 1 2320 1 -23202 23206-23209 232 1 2- 
232 1 8-2322 1 23236-23239 23242-23244 23249 
23261-23262 23321-23327 23343-23344 23379- 
23399 234 1 5-234 1 8 23425-23427 23433 23438- 
23473-23474 23486-23487 23489-23490 23492- 
23495-23496 23506-235 13 235 1 5-235 1 8 23543- 
23555-23565 23599 23673-23674 23682-23686 
23704 23723-23730 23760-23761 23806-23809 
-23833 23856-23860 23878-23880 23890-23892 
-239 1 0 2394 1 -23956 23999-2400 1 240 1 4-240 1 8 
24025 24035-24040 24056 241 16 24126-24129 
-25090 25289-25290 25316-25321 25323-25325 
25337 25340-25341 25355-25358 25370-25377 
-25417 25436-25440 25598-25603 26019-26028 
26 1 99 26205-262 1 3 26237-26243 26252 26260 
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SEQ ID NOS: 








26265-26266 26270-26283 26285-26290 26327-26328 
26337 26339-26344 26361-26365 26373-26374 26401- 
26402 26409-2641 1 26421-26423 26437-26439 26469- 
26470 26596-26601 26610-26612 26665-26666 26678- 
26684 26691-26694 26732-26735 26755-26756 26788- 
26789 26804-26805 26831 26835-26837 26842-26843 
26858-26862 26870-26881 26888-26890 26896 26980- 
26984 27040-27043 27052 27067-27070 27074-27077 
27091 27100-27102 27122-27126 27142-27146 27150- 
27 1 5 1 27154-2715 5 2 7 1 73-27 1 74 2 7193-27200 2 7206 
27209-272 1 3 272 1 8 27233-27238 27269-27270 27283- 
2 7 2 8 7 2 7299-2730 1 27304-273 0 5 2 7354-2735 7 2 73 79- 
27380 27444 27463-27466 27493-27495 27497-27507 
27510-27511 27520-27521 27544-27545 27572-27573 
27600-27606 27636-27641 27649-27654 27662-27672 
27674-27676 2771 8 27726-27739 27755-27756 27784- 
27788 27814-27815 27819-27820 27825-27826 27861- 
27864 27890-27892 27896-27927 27937 27970 27989- 
27990 27992-27994 28012-2801 7 28050-28059 28095- 
28100 28105-28121 28133-28137 28142-28145 28186 
28219-28224 28286 28315-283 16 28361-28362 28424 
28426-28428 28430-28434 28533-28539 28573-28578 
291 17-29123 29157-29158 29265-29267 29272-29276 
29278-29283 29328-29337 29339-29340 29343-29345 
29364-29366 29432-29435 29508-295 1 8 29594-29604 
29746-29761 29872-29875 29938-29953 29960-29961 
30141-30142 30150-30156 30184-30188 30195-30199 
30236-30242 30361-30368 


leukocyte 


Clontech 


LUC003 


197-200 319-323 329-330 373-374 506 792-795 804-823 
934-935 1 1 36- 1 1 39 1 68 1 - 1 687 1 705- 1714 2066 2270- 
2274 2284-2298 3006-3008 3352 3834-3835 3998-4002 
4 1 60-4 1 62 4555-4556 4640-4643 5335-5336 59 1 9-592 1 
60 1 1 -602 1 6226-6234 6403-6404 6523-6526 6832-6850 
72 1 6-72 1 9 7657-7659 768 1 -7687 7745-7746 7757-7759 
7778-7783 7806-7808 8203 8453-8454 8457-8458 8497- 
8499 8543-8550 8612-8616 8760-8761 9037 9531 9857- 
9861 10277 10531-10532 10906 10965 11135 11431- 
1 1432 1 1475-1 1478 1 1607-1 1608 1 1731-1 1734 1 1805- 
11808 11835-11836 11947-11950 12565-12568 12651- 
12652 12699 12723 12785-12787 12869 13592-13595 
13638-13641 13957-13958 14261-14263 15025-15070 
15182-15183 15329-15331 15462-15463 15576-15577 
15581-15584 15699-15700 15880 15988-15990 16082 
16623 16642 16652 16730-16733 17286-17291 17335- 
17339 17454 17955 17958-17962 18015-18016 18029- 
1 8030 1 84 1 1 1 8492- 1 8494 1 8625- 1 8626 1 8673- 1 8677 
18691-18692 18717-18718 18771-18772 18789 18796 
18899-18903 18964-18969 18975 19005-19009 19018 
19049-19053 19062-19065 19153 19209-19212 19228- 
19229 19306-19307 19345-19350 19362 19370 19380- 
19384 19401-19402 19422-19431 19503 19693 19938 
19943-19946 19969-19980 20029-20043 20087-20094 
20106-201 10 20122-20127 20182-20194 20265-20270 
20336-20338 20349-20354 20366-20368 20432-20440 
20472-20474 20485-20490 205 10 20547 20554-20557 
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20559-20562 206 1 6-206 1 9 2063 1 -20634 20676-20680 
20801-20805 20855-20862 20938-20942 20948-20949 
20957-20962 20977-20984 21067-21071 21 123-21 127 
2 1 1 45-2 1 l'48 2 1 225-2 1 226 2 1 24 1 -2 1 247 2 1 277-2 1 280 
21351-21352 21377-21397 21467-2146921647-21655 
2 1 892-2 1 894 2 1 9 1 5-2 1 9 1 6 22003-22006 22077-22079 
22 1 0 1 -22 1 07 22 1 60 22 1 69-22 1 75 22 1 87-22 1 92 22250 
22253-22255 22303-22308 22343-22346 22366-22371 
22405-22408 22534-22539 22661-22662 22690 22794- 
22796 22843-22845 22881-22886 22991-22994 23070 
23343-23344 23402-23408 23419 23439-23450 23488 
23495-23496 23508-235 1 1 23856-23860 23882 23906- 
23910 24014-24018 26237-26239 26266 26284 26327 
26361-26365 26469-26470 26796-26798 26896 27052 
27074-27077 27193-27200 27218 27261-27265 27492 
27544-27545 27551-27554 27562-27563 27648-27654 
27989-27990 28142-28145 28263-28268 28424 28573- 
28578 29278-29283 29343-29345 30150-30156 


melanoma 
from cell 
line ATCC 
#CRL 
1424 


Clontech 


MEL004 


10-14 30 48-49 51-52 164 366 395 576-578 635 697-699 
716-717 785-786 798-803 832-836 967 1044-1045 1071 
1440-1447 1488-1489 1705-1714 1778-1779 1912-1913 
2275-2298 2306 2549 2692-2694 2699-2700 2950-2956 
2967-297 1 3078-3079 3 15 1 -3 1 54 3226-3228 3255-3259 
3336-3337 3738-3739 3856-3857 3949-3953 45 1 5-45 1 6 
4600-4601 4623-4639 4819-4823 5109-51 15 5335-5336 
5569-5571 5802 5805-5807 5932-5936 5980-5984 6166- 
6168 6377 6491-6510 6814-6831 6857-6858 7536-7541 
7630-7636 7681-7687 7771 7778-7786 7794 7972-7975 
7995-7997 8145-8151 8301-8306 8332-8333 8380-8390 
8409-8414 8461-8464 8543-8550 8601-8603 8762-8766 
8998-9001 9040-9042 9068 9337-9338 9340-9342 9360- 
9361 9445 9529-9530 9659 9735-9738 9826 9828 9862- 
9868 9927-9928 9989-9992 10306 10449-10450 10488- 
10489 10508-10512 10520-10522 10615-10623 10876 
11158 11419-11422 11473-11474 11609 11731-11734 
11766-11768 11780-11782 11805-11808 11910-11911 
11921-1 1930 12127-12128 12140 12190-12191 12206- 
12208 12547-12554 12560-12561 12581-12582 12585- 
12588 12615-12618 12824-12827 12978-12981 13077- 
13079 13589-13591 13629-13631 13638-13641 13954- 
13956 14137-14138 14170-14172 14604 14607-14609 
14628-14635 14649 14681-14682 14694-14701 15222- 
15224 15290-15291 15329-15331 15358-15359 15412- 
15414 15576-15577 15699-15700 15863-15866 15881- 
15883 16075-16079 16121-16122 16135 16156 16623 
16642 16652 16683-16685 16704-16705 16860-16870 
17070-17073 17242 17297-17306 17330-17332 17454 
18015-18016 18097-18134 18405-18406 1841 1 18533- 
18534 18583-18584 18761 18777-18780 18789 18825- 
18828 18857-18880 18923-18924 18947-18950 18964- 
18969 18975 19045-19048 19055 19062-19065 19081- 
19083 19096-19101 19106-191 18 19148 19253 19297 
19316-19317 19345-19350 19362 19370 19373-19374 
19385-19389 19422-19431 19442-19444 19515-19521 
1 19693 19709-19710 19727-19735 19768-19771 19804- 
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19808 19813-19815 19855-19856 19921-19925 19969- 
19980 20029-20043 20087-20094 20099-20102 20106- 
20 1 1 0 20 1 20 20 1 30 20 1 46-20 148 201 72-20 1 79 20235- 
2024 1 20265-20270 20289 204 1 8-2043 1 205 1 1 -205 1 3 
20537-20541 20607-20612 20625-20628 20646-20648 
20688 20698-20707 20733-20734 20752-20753 20788- 
2079 1 208 1 6-208 1 8 20824-20826 20836-20843 20858- 
20862 20888-20889 20929-20932 20943 20948-20949 
20963-20972 20977-20984 2 1 005-2 1 008 2 1 024-2 1 025 
21062-21066 21069-21071 21076-21087 21 149-21 151 
2 1 202-2 1 207 2 1 275-2 1 280 2 1 446 2 1 554-2 1 556 2 1 587- 
21655 21744-21747 21881-21885 21892-21894 21903- 
21904 21922-21923 21951-21954 21978 22016-22018 
22042-22044 22062-22073 22087-22088 22 1 1 7-22 1 19 
22 1 52-22 156 221 60 22 1 69-22 1 70 22 1 78-22 1 84 22 1 87- 
22 1 92 22 1 95-22 1 98 22225-22226 2223 1 -2223 5 2226 1 - 
22264 22271-22276 22300-22302 223 1 8 22343-22346 
22373 22434-22435 22495 22607-22609 22632-22633 
22637-22651 22661-22662 22700-22701 22707 22760- 
22762 22948-22950 22974-22976 23046-23050 23053- 
23055 23063 23138-23141 23206-23209 23220-23222 
23252-23256 23261-23262 23358-23360 23379-23385 
23392-23395 23433 23448-23450 23486 23682-23686 
237 11 -237 1 9 2376 1 23798-23799 23827-23833 23893- 
23902 25331-25333 25374-25375 25583-25593 26209- 
26213 26316-26321 26327 26361-26365 26469-26470 
26596-26601 26860-26862 26980-26984 27035 27193- 
27200 27245-27246 27254-27260 27299-27301 27439- 
27440 27586-27587 27698-27699 27814-2781 5 27825- 
?78?fi '>7861-97864 97896-77927 27983-27985 28040- 
2804 1 28099-28 1 00 28 ! 42-28 145 28204-28209 28732- 
28742 29328-29337 29339-29340 29358 29427-29431 
29746-29761 30141-30142 


mammary 
gland 


Invitroge 
n 


MMG0OI 


167 170-171 180-181 255-256 260 319-325 358-359 395 
398-399 406-407 419-420 425-427 461-465 534-535 582- 
584 604 619-620 706-707 754-757 776 785-786 826-827 
832-837 847-848 852-855 900-904 912 969-971 981-985 
1001-1004 1035-1037 1071 1078 1082-1085 1092-1094 
1097-1098 1 123-1127 1 131-1 133 1 196-1 198 1242 1273- 
1279 1346-1347 1432-1435 1470 1478 1483 1486-1492 
1498-1499 1578-1585 1703-1719 1721-1726 1728-1731 
1866-1872 1902 1925-1927 1939-1940 1961-1967 1980- 
1982 2015-2018 2030 2055-2058 2284-2299 2306-2307 
2382-2388 2410-2413 2471-2474 2540-2541 2577-2584 
2599-2603 2663-2665 2675-2678 2776-2778 2820-282 1 
2874-2876 2886-2887 2889-2891 2903-2904 2923-2924 
2934-2935 2951-2955 3078-3079 3205-3207 3261-3263 
3276-3277 33 1 2 3322-3323 3326-3331 3374-3377 3452- 
3453 3459-3460 3477-3478 3483-3484 3507-35 1 0 35 1 2- 
3514 3526-3529 3531-3534 3550-3558 36 11 3649-3653 
3686-3691 3729-3730 3768-3769 3781-3784 3789-3794 
3834-3839 3873-3875 3949-3953 409 1 -4095 4 1 29-4 1 30 
4 141-4143 4160-4162 4206-4208 4404-4405 4515-4516 
4526-4527 453 1-4533 4562-4573 4600-4601 4623-4639 
4644-4650 4686-4689 4785-4789 4795-48 1 5 4857-486 1 
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4980-498 1 5050 5073 5 1 09-5 11 5 5 1 1 7 5 1 47-5 1 48 529 1 - 
5294 5335-5341 5371 5480-5482 5530-5531 5572-5573 
5581-5583 5594-5602 5695-5698 5709 57 1 7-57 1 8 5803- 
5804 5829-5845 5899-5902 5919-5921 5960-5964 5973- 
5975 5980-5984 6085-6089 6 1 40-6 143 61 66-6 16861 84- 
6185 6235-6237 6389-6392 6403-6404 6450-6451 6488- 
6489 6638-6639 6645 6650-6655 6879-6881 7209-7212 
7216-7219 7238-7240 7296-7301 7374 7421-7423 7534- 
7535 7604-7605 7615-7617 7620-7621 7660-7665 7678- 
7696 7745-7751 7787-7788 7795-7804 7815-7818 7821 
7896-7897 7902-7915 7921-7925 7930-7932 7972-7975 
7978-7985 7988 7990-7992 7994-7997 8002 8006-8007 
8010-8012 8020 8071-8078 8084-8085 8090-8093 8106- 
81108113-811481 29-8 13681 52-8 159 81 87-8200 8204- 
8213 8227-8232 8247-8248 8253-8262 83108313-8314 
8323-8325 8351-8364 8370 8383-8389 8404-8406 8434- 
8448 8461-8464 8502-8505 8509-8515 8554-8555 8576- 
8582 8607-8609 8689-8690 8760-8761 8771-8776 8869 
8917-8933 8936-8938 8998-9001 9007-9008 9013-9017 
9028 9040-9045 9072-9074 9196-9200 9264-9265 9305- 
93 1 1 93 1 6 9337-9338 9340-9342 9366-9368 9382 9427- 
9428 9456-9458 9472-9476 9506-95 1 6 9522-9525 9529- 
9531 9563-9566 9585 9594-9602 9617-9626 9659 9664- 
9665 9676 9726-9727 9733-9738 9759-9767 9792-9795 
98 1 5-9820 9826 9828 9833-9834 984 1 -9842 9857-986 1 
9864-9866 9874-9895 9899-9904 9909-9912 9916-9920 
9927-9935 9965-9983 9989-9992 1001 1-10016 10032 
10161-10172 10254-10261 10263-10264 10268-10272 
10278 10306 10311 10326-10328 10451-10453 10480- 
10482 10491-10493 10498-10503 10519-10530 10543- 
10549 10603-10606 10612-10614 10624-10626 10638- 
10639 10820-10821 10870-10872 10881-10883 10886- 
10889 10899-10900 10913-10918 10931-10933 10936- 
10938 10957-10958 10980-10985 11006-11008 11010 
11022-11023 11032-11034 11081 1 1217-1 1219 11345- 
11350 11372-11396 11406-11407 11423-11426 11431- 
11432 11465-11466 11505-11506 11538-11540 11544- 
11545 11582-11608 11644-11648 11660-11661 11711- 
11712 11731-1 1734 11761-1 1763 1 1 780- 1 1 782 1 1 803- 
1 1808 1 1835-1 1836 11840 11843-1 1 859 1 1 873- 1 1 875 
11890-11891 11901-11905 11937-11950 12050-12057 
12131-12132 12140 12150-12151 12175-12176 12190- 
12196 12202-12208 12241-12244 12309-12311 12362 
12378-12397 12430-12431 12470-12471 12480-12482 
12637 12640 12646 12673-12675 12701-12706 12714- 
12723 12755-12759 12829-12830 12872-12881 12943 
12997-12999 13505-13511 13552-13555 13565-13566 
13592-13595 13629-13631 13638-13641 13665 13752- 
13753 13896-13897 13908-13910 13918-13919 13925- 
13926 13935-13936 13999-14004 14044-14053 14058- 
14059 14104 141 18-14122 14175-14181 14192-14195 
14199-14201 14205 14228-14235 14274-14280 14344- 
14346 14360-14369 14452-14453 14546-14555 14604 
14626 14628-14635 14640-14642 14650-14651 14666- 
14668 14683 14714-14717 14784-14786 14789-14791 
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14981-14983 15019-15024 15070 15096 15126-15129 
15182-15183 15187-15189 15218-15219 15222-15224 
15232-15236 15243-15248 15257-15259 15268-15270 
15290-15291 15294-15297 15326-15328 15341-15342 
15412-15414 15460-15461 15476-15478 15491-15495 
15568-15572 15587-15589 15661-15663 15679-15685 
15688-15694 15855-15857 15863-15868 15880 15896- 
15900 15908 15991-15996 16129-16132 16167 16174- 
16176 16233-16235 16359-16361 16365-16366 16388- 
16391 16395-16396 16438-16439 16470-16472 16479- 
16481 16496-16497 16545 16558-16562 16602-16608 
16619-16621 16623 16642-16648 16702-16703 16707- 
16708 16710-16712 16716-16723 16761-16767 16828- 
16831 16836-16842 16851-16858 16894-16896 16934- 
16937 17026-17028 17046-17057 17104 17238-17243 
17249-17250 17284-17285 17292-17306 17330-17332 
17335-17339 17394-17395 17454-17456 17791-17799 
17956-17962 18029-18037 18136-18138 18269-18270 
18371-18372 18376-18377 18412-18418 18516-18518 
18536-18537 18540 18579-18581 18585-18586 18624 
18644-18658 18668-18670 18673-18677 18717-18718 
18730-18732 18750-18758 18771-18772 18778-18780 
18787-18793 18796 18806-18807 18839-18853 18856 
18899-18903 18910 18925-18933 18947-18950 18955- 
18959 18975 18996 19005-19009 19012-19017 190 19- 
19024 19055 19057-19061 19081-19083 19096-19101 
19151 19209-19220 19251-19252 19266-19267 19274 
19283-19296 19302-19303 19306-19312 19316-19317 
19345-19360 19362-19370 19375-19384 19390-19402 
19407-19411 19415-19417 19422-19434 19441-19444 
19458-19460 19464-19466 19484-19487 19494-19496 
19515-19521 19526-19529 19536 19567-19573 19586 
19598-19601 19617-19619 19627 19659-19661 19663- 
19668 19670-19673 19683-19687 I9700-I9705 19727- 
19751 19759-19767 19772 19800-19803 19809 19813- 
19818 19855-19856 19926-19929 19933-19946 19950 
19962-19963 19965-19967 19972-19981 20044-20047 
20066-20068 20099-20 1 02 20 1 20-20 1 2 1 20 1 28-20 1 30 
20 1 33-20 1 54 20 1 57-20 1 64 20 1 67-20 1 7 1 20 1 89-20 1 94 
20200-20207 20231-20241 20244-20252 20257-20262 
20274-20280 20286-20287 20289-20296 20299 20305- 
20307 20321-20324 20328-20330 20339 20349-20354 
20361 20363-20368 20393-20400 20406-20407 2041 1- 
204 1 3 204 1 5-204 1 7 20432-20468 20472-20474 20485- 
20490 20501 20505-20509 20514-20535 20537-20541 
20546 20548-20557 20559-20574 20607-2061 2 20620 
20625-20628 20631-20634 20646-20671 20676-20681 
20686-20687 20698-20707 20727-20732 20752 20758- 
20766 20768-20791 20798-20800 20806-20812 20822- 
20843 20863 20868-20871 20879-20881 20885-20900 
20927-20928 20943 20948-20949 20952-20954 20957- 
20962 20977-20984 20999-2 1 008 2 1 0 1 5 2 1 02 1 -2 1 023 
2 1 026-2 1 045 2 1 060-2 1 066 2 1 072-2 1 075 2 1 1 22-2 1 1 27 
21 133-21 135 21 137-21 140 21 155-21 1 69 2 1 1 7 1 -2 1 1 74 
21 176-21 180 21 197-21 198 2 1 208-2 1 2 1 0 2 1 2 1 3-2 1 2 1 5 
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2 1 223-2 1 226 2 1 236 2 1 248-2 1252 21 263-2 1 266 2 1 272- 
2 1 274 2 1 284-2 1 294 2 1 297-2 1 298 2 1 30 1 -2 1 303 2 1 334 
2 1 353-2 1 354 2 1 377-2 1 397 2 1 408-2 1 409 2 1 428-2 1 433 
2 1 440-2 1 445 2 1 447-2 1453 21467-21 469 2 1 480-2 1 482 
2 1 485-2 1 49 1 2 1 495-2 1 500 2 1 5 54-2 155621712-21717 
2 1 788-2 1 799 2 1 877-2 1 880 2 1 899-2 1 902 2 1 9 1 1 -2 1 9 1 2 
2 1 9 1 7-2 1 92 1 2 1 925-2 1 928 2 1 936-2 1 938 2 1 958-2 1 966 
2 1 983-2 1 987 2 1 995-2 1 999 22003-22034 22040-2204 1 
22047 22062-22069 22074-22076 22080-22086 22090- 
22094 22 1 0 1 -22 1 07 22 1 1 5-22 1 1 6 22 1 4 1 -22 1 43 22 1 52- 
22 156 221 60-22 1 68 22 1 93-22 1 94 22204-222 112221 8- 
22226 22256-22289 22303-22308 22318 22323-22328 
22333-22335 22343-22350 22357-22359 22362-22365 
22377-22380 22405-22408 22434-22435 22440-22448 
22455-22465 22495 2253 1 -22539 22553-22559 2257 1- 
22581 22607-22609 22622-22628 22644-22651 22661- 
22664 22669-22674 22700-22701 22730-22731 22741- 
22742 22760-22762 22805-22816 22821-22827 22838- 
22842 22846-22849 22852-22853 22870-22874 22881- 
22886 22907-22908 22925-22926 22940-22947 22952- 
22953 22969-22971 22973 22999-23021 23046-23052 
23063 23066-23067 23070 23072-23076 23080-23086 
23098-23101 23201-23202 23212-23215 23222 23229- 
23233 23237-23239 23247 23252-23256 23258-23263 
23279-23281 23328 23341 23356-23370 23375-23377 
23379-23381 23386-23390 23392-23395 23409-2341 1 
23419 23433-23438 23473-23479 23508-23509 23514 
23543-23544 23555-23565 23673-23686 23690 23709 
23720-23721 23726-23736 23760-23761 23771-23797 
23802-23805 23827-23833 23839-23842 23845-23848 
23867-23875 23878-23880 23882 23890-23902 23990- 
23992 23999-24001 24005-24011 24035-24040 24056 
24120-24125 24402-24425 24772-24774 25017-25026 
25085-25090 25279-25288 25293-25297 25300-25304 
25306 25319-25321 25323-25325 25331-25333 25336- 
25337 25340-25341 25366-25367 25373-25377 25383- 
2540 1 25403-25407 254 1 6-254 1 7 25542-25550 26024- 
26028 26140-26143 26175-26184 26195-26199 26205- 
26206 26266 26285-26290 26305-26306 26324-26325 
26327 26337 26339-26344 26350-26352 26359-26360 
26370-26374 26395-26396 26421-26422 26455-26459 
26469-26470 26479-26545 26684 26737 26742 26807- 
26812 26828 26860-26862 26876-26881 26985-26987 
27040-27043 27050-27051 27074-27077 27091 27100- 
27102 27129-27132 27150-27151 27156-27157 27180- 
27183 27193-27200 27218 27229-27232 27269-27270 
27354-27375 27439-27443 27455 27458-27462 27510- 
27511 27520-27521 27544-27547 27586-27587 27600- 
27606 27633-27634 27636-27641 27649-27654 27662- 
27672 277 1 9-27720 27726-27739 27755-27756 27799- 
27802 278 1 6-278 1 8 27848-27852 2786 1 -27864 27890- 
27892 27896-27927 27970 27981-27982 27995-27997 
28099-28100 28105-28107 28142-28145 28186 28192- 
28203 28212-28221 28233-28261 28286 28365-28370 
284 1 6-284 1 7 28424 28426-28428 28549-28555 29278- 
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29283 29288-29289 29328-29337 29354-29358 29364- 
29366 29409-294 1 7 29427-2943 1 29508-295 1 8 29594- 
29604 2961 1-29613 29718-29721 29746-29761 29960- 
29961 30061 30085-30087 30141-30142 30150-30156 
30 1 89-301 99 3022 1 -30232 30243-30250 30325-30327 


induced 

neuron 

cells 


Stratagen 
e 


NTD001 


188-191 289-291 576-578 617-618 716-717 1030 1034 
1097-1098 1646 2540-2541 2599-2603 2675-2678 2724- 
2726 2871-2873 2973 3326-3331 3374-3376 3649-3653 
3908-3910 3930 3949-3953 4165-4170 4486-4487 45 15- 
4516 4581-4582 4984-4985 5053-5054 5272-5275 5335- 
5336 5777-5778 5802 5919-5921 5980-5984 6403-6404 
6787-6790 6795-6800 71 70-7172 7258-7263 7325-7343 
7363 7368-7369 7557-7559 7688-7689 7693-7694 7701- 
7703 7745-7746 7778-7783 7906-7912 7990-7992 8187- 
8200 8250 8497-8499 8689-8690 8758-8759 8998-9001 
9029-9030 9040-9042 9047-9048 9087 9321-9323 9559- 
9560 9829-9832 9909-9912 9947-9952 9993-9996 10477- 
10478 10494 10531-10532 10592-10594 10615-10623 
10842-10867 10980-10985 11045 11228-1 1229 11314- 
11315 11405 11431-1 1432 1 1541-1 1543 1 1546 1 1609 
11700-1 1707 11739-1 1740 1 1803-11808 1 1886-1 1891 
11941-11944 12131-12132 12241-12244 12258-12262 
12898-12899 12902-12905 12997-12999 13592-13595 
13609-13612 13652-13659 14304-14305 15182-15183 
15190-15191 15290-15291 15588-15589 15969-15974 
16028-16029 161 80- 1 6 1 8 1 16545 16619-16621 16642 
17292-17296 17401-17432 17435 17455-17456 18029- 
18030 18097-18134 18300-18307 18400-18402 18412- 
18418 18691-18692 18771-18772 18796-18801 18839- 
18841 18846-18853 18899-18903 18989-18990 19001- 
19004 19012 19074-19080 19106-191 18 19207-19208 
19256-19257 19266-19267 19306-19307 19316-19317 
19343 19355-19360 19387-19389 19447-19448 19458- 
19460 19488-19493 19566 19598-19601 19617-19619 
19659-19661 19736-19742 19804-19808 19813 19939 
19972-19980 20029-20043 20099-20102 20106-201 10 
201 14-201 19 20122-20127 20182-20188 20208-20218 
20485-20490 20521-20523 20607-20612 20681 20698- 
20707 20827-20835 20853-20854 20871 21 105-211 1 I 
21248-21271 2 1 275-2 1 280 2 1 284-2 1 294 2 1463-2 1465 
2 1 495-2 1 500 2 1 587-2 1 646 2 1929-2 1 935 22020-22025 
22045-22046 22070-22073 22141-22143 22160 22187- 
22192 22195-22198 22243-22245 22358-22359 22365- 
22371 22381-22388 22433 22653-22654 22671-22674 
22690 22916-22922 22977 23201-23202 23251 23358- 
23360 23420-23421 23700-23701 23798-23799 23806- 
23809 23890-23892 24749-24754 24928-24938 24985- 
24988 25029-25040 25279-25288 25376-25379 26024- . 
26028 26205-26206 26209-262 1 3 26266 26280 263 1 0- 
26314 26327 26361-26365 26678-26680 27091 27100- 
27102 27269-27270 27446-27449 27522-27539 27544- 
27545 27729-27739 27861-27864 27896-27927 27989- 
27990 28315-28316 28361-28364 291 17-29123 29328- 
29337 29343-29345 294 1 8-294 1 9 29426-2943 1 29885- 
29891 30167-30177 30352 30361-30368 
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induced 

neuronal 

cells 



neuronal 
cells 



RNA 
Source 



Library 
Name 



Stratagen NTR00I 



Stratagen | NTUOO 1 
e 



2599-2603 4450 458 1 -4582 5038-5039 5253-5266 5335- 
5336 7695-7696 7787-7788 8537-8538 86 1 2-86 1 6 9049- 
9062 9563-9566 12755-12759 12978-12981 13638-13641 
15530-15531 15588-15589 16110-16112 16545 16652 
16836-16842 17238-17241 17335-17339 17790 18673- 
18677 18796 18825-18828 18936-18939 18975 19152 
19306-19307 19363-19364 19370 19387-19389 19759- 
19763 19962-19963 20328-20330 20437-20440 20554- 
20557 2 1 208-2 1210 21 277-2 1 280 2 1 467-2 1 469 2 1 587- 
2 1 646 2 1 88 1 -2 1 885 22020-22025 22 1 87-22 1 92 22265- 
22270 23261-23262 23771-23780 23843-23844 25306 
25373 26205-26206 26237-26239 26327 26860-26862 
27156-27157 281 42-28 1 45 28426-28428 29328-2933 1 



SEQ ID NOS: 



240-250 373-374 425-427 576-578 847-848 1388-1401 
1432-1435 1470 1499 1778-1779 2306 2599-2603 2944 
3040-3076 3107-3108 3326-3331 3421-3422 3477-3478 
3483-3484 3789-3794 39 1 2-3915 4055-4058 4 1 7 1 -41 72 
4206-4208 45 1 5-45 1 6 4562-4568 458 1 -4582 4785-4789 
5186-5189 5253-5266 5272-5275 5279-5283 5525-5526 
5943.5945 6135-6136 6403-6404 7264-7266 7346-7352 
7784-7786 781 5-781 8 8203 8227-8229 8465 8497-8499 
87 1 6-87 1 8 8998-9004 9007-9008 9038-9039 9049-9068 
9472-9474 9479-9481 9535-953 7 9594-9602 9735-9738 
9929-9935 9969-9980 10161-10163 10167-10196 10516- 
10518 10615-10623 10873-10875 10915-10918 1 1308- 
11310 11334-11335 11775-11776 1 1840 12150-12151 
12?58 12590-12592 12653-12654 12716-12719 12997- 
12999 13552-13555 13638-13641 13847-13849 14038- 
14041 14044-14045 14137-14138 14277-14280 14640- 
14642 14814-14815 15025-15069 15100-15109 15277- 
15278 15408-15411 15530-15531 15563-15564 15576- 
15577 15588-15589 15863-15870 16141-16143 16174- 
16176 16182-16189 16545 16642 16652 16836-16842 
16851-16853 17284-17285 17435-17440 17451-17454 
17958-17962 18029-18030 18043 18097-18134 18500- 
18501 18562-18576 18671-18672 18796-18801 18825- 
18828 18857-18880 18925-18933 18975 18993-18995 
19049-19053 19153 19298-19300 19306-19307 19316- 
19317 19351-19354 19370 19375-19379 19395-19400 
19415-19417 19432-19434 19511 19515-19521 19526- 
19529 19564-19566 19625 19659-19661 19683-19687 
19813-19815 19855-19856 19938 19940-19942 19965- 
1 9967 1 9972- 1 9980 20026-20027 20099-20 1 02 20 1 06- 
20 1 1 0 20 1 6 1 -20 1 64 20200-20207 2024 1 20289 20336- 
20338 20406-20407 20437-20440 20485-20490 20521- 
20523 20537-20541 20602-20612 20631-20634 20639- 
20640 20646-20648 20666-20671 20792-20797 20827- 
20843 20871 20897-20900 20924-20925 20927-20928 
-"0938-20942 20957-20962 21032-21045 21208-21210 
2 1 24 1 -2 1 247 2 1 256-2 1 262 2 1 272-2 1 283 2 1 295-2 1 296 
2 1 554-2 1 556 2 1 587-2 1 655 2 1 899-2 1 904 2 1 936-2 1 938 
21951-21954 21958-21966 22007-22015 22040-22041 
22047-22049 22070-22073 22152-22156 22165-22168 
22 1 7 1 -22 1 75 222 1 8-22224 22243-22245 22253-22255 
22292-22299 223 1 2-223 1 3 22343-22346 22372-22373 
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2241 1-22432 22434-22435 22495 22534-22539 22551- 
22552 22571-22581 22658-22660 22911 22923-22924 
23029-23045 23O47-23O5O23098-2310I 23356-23360 
23392-23395 234 1 5-234 1 8 23508-23509 23555-23565 
2376 1 2377 1 -23780 2394 1 -23959 24 1 30-24 1 44 24345- 
24357 24481-24490 25029-25040 25085-25090 25258- 
25278 25322 25382-25401 25583-25593 25986-26016 
26209-26213 26327 26361-26365 26395 26421-26422 
26843 26860-26862 26980-26984 27100-27102 27164- 
27 1 70 27269-27270 27304-27305 27493-27495 27498- 
27500 27550 27586-27587 27662-27672 27825-27826 
27896-27927 28324-28345 28365-28370 28426-28428 
28464 293 1 7-29320 29327-2933 1 301 50-301 56 30352 
30361-30368 


pituitary 
gland 


Clontech 


PIT004 


307-308 395 845-846 1440-1447 1451 1453-1454 2272- 
2274 2362-2363 3 1 05-3 1 06 3322-3323 3433 4080-4082 
4612-4614 4714-4719 4971-4974 5284 5335-5336 5572- 
5573 6140-6143 6405 6488-6489 7216-7219 761 1-7612 
7988 8343-8344 8917-8918 9007-9008 9029-9030 9444 
9759-9762 10451-10453 10640-10644 10873-10875 
11649-11650 11660-11661 11731-11734 11803-11804 
1 1835-11836 12361 12637 13077-13079 13592-13595 
14261-14263 14723-14724 15093-15095 15190-15191 
15392-15396 16141-16 143 16422-16429 16636-16637 
16642 16894-16896 18691-18692 18836-18838 18899- 
18903 18975 19074-19080 19260-19262 19362 19415- 
1 94 1 7 1 9458- 1 9460 1 992 1 - 1 9923 20 1 6 1 -20 1 64 20452- 
20455 20548-20553 20575-20578 20629-20630 20666- 
2067 1 2 1 072-2 1075 211 49-2 115121 256-2 1262 21881- 
2 1 885 2 1 955-2 1 957 22 1 60 22 1 87-22 1 92 22 1 99 22358- 
22359 22375-22376 22383-22388 22644-22651 22768- 
22770 22805-22809 22852-22853 22991-22994 23080- 
23083 23242-23244 23704 23720-23721 23761 26196- 
26199 26327 26361-26365 26431 26755-26756 27067- 
27070 27254-27260 27755-27756 27825-27826 27861- 
27864 283 1 1-283 1 3 29332-29337 29360-29362 29370 
30085-30087 30141-30142 30150-30156 


placenta 


Clontech 


PLA003 


4581-4582 8247-8248 9002-9004 9905-9908 10906 
11468-11472 15091-15092 15623-15626 16060-16061 
17026-17028 18502-18515 18625-18626 18719-18722 
19370 19401-19402 19706-19708 20263-20264 21046- 
21056 21405 22171-22175 22265-22270 22495 22690 
26024-26028 26280 26843 26885-26887 29328-2933 1 


prostate 

1 


Clontech 


PRT001 


197-200 419-420 635 721-722 845-846 913 919-922 981- 
985 1047 1269-1272 1432-1435 1451 1474 1534 1536 
1738 1742-1754 1800 1891-1892 1975-1976 2130-2131 
2 1 39-2 1 4 1 2300-2302 2663-2665 2695-2698 2983-2986 
2988-2989 2993 3020 3 1 5 1 -3 1 54 3 1 58 35 1 2-35 1 4 36 1 2- 
3613 3674 3687-3691 3949-3953 4547-4548 4726-4727 
4868-4869 5082 5 149-5 1 50 5285-5287 6092-6093 6403- 
6404 6932-6938 7008-7010 7536-7541 7618-7619 7695- 
7696 7784-7786 7789-7793 7806-7808 7898-7900 7924- 
7925 7988 8070 8074-8076 8204-8205 8249 8342 8449- 
8452 8554-8555 8758-8759 8762-8766 891 7-89 1 8 8978- 
898 1 9036 9068 9072-9074 9339 9443 9456-9458 95 1 9- 
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9521 9531 9561-9562 9617-9626 9680-9681 9763-9767 
9828 10309-10311 10470-10473 10588-10594 10628- 
10630 10820-10821 10901-10902 10941-10943 10965 
11496-11498 11546 11780-11782 11809 11835-11836 
11840 11951-11969 12027-12039 12171-12173 12194- 
12196 12258 12615-12618 12640 12997-12999 13576- 
13579 13592-13597 13609-13612 13843-13844 14058- 
14059 14092-14093 14130-14131 14166-14168 14389 
14604 14684-14685 14821 15182-15183 15190-15191 
15438 15454-15456 15479 15699-15700 15855-15857 
15863-15866 15890-15895 15961-15963 15988-15990 
16053-16058 16168-16171 16392-16394 16642 16773- 
16780 16851-16853 16949-16953 17114 17330-17332 
17454 17958-17962 18015-18016 18500-18501 18516- 
18518 18533-18534 18625-18626 18655-18658 18671- 
18672 18719-18726 18762-18766 18796 18802-18804 
18857-18880 18899-18903 19059-19065 19081-19083 
19090 19135-19137 19154-19155 19274 19372 19415- 
19417 19442-19444 19683-19687 19693 19700-19705 
19772 19814-19815 19921-19925 19943-1994619972- 
19980 20048-20052 20130 20161-20164 20172-20179 
20182-20188 20265-20270 20289 20305-20307 20339 
20357-20359 20393-20400 20537-20541 20558 20575- 
20578 20625-20630 20644-20645 20698-20707 20753 
20758-20767 20792-20797 20806-20812 20819-20821 
20881 20948-20949 20957-20962 21016-21023 2 1069- 
2 1 07 1 2 1 1 0 1 -2 1 1 04 2 1 225-2 1 226 2 1 23 7-2 1 240 2 1 284- 
2 1 294 2 1 427 2 1 495-2 1500 21 529-2 1530 21 647-2 1 655 
2 1 892-2 1 894 2 1 905-2 1910 21 973-2 1 974 2 1 978 22026- 
22029 22040-22041 22090-22094 22212-22217 22230 
22284-22289 223 1 8 22336-22342 22347-22348 22358- 
22364 22570 22622-22624 22634-22636 22653-22654 
22700-22701 22768-22770 22857-22858 22899-22900 
22955-22961 22973 22991-22994 23063 23070-23071 
23098-23 1 0 1 2321 8-232 1 9 23252-23256 23364-23370 
23415-23418 23473-23474 23519-23520 23700-23701 
23704 23761 23770 23802-23805 23827-23833 24005- 
24011 24772-24774 25313 25340-25341 25374-25375 
25416-25417 26339-26340 26657-26659 26755-26756 
26804-26805 26850-26854 26873-26875 27100-27102 
27218 27463-27466 27468-27475 27655-27656 27700- 
27701 27816-27818 27825-27826 27861-27864 27989- 
27990 28 1 08-281 2 1 28204-28209 28426-28428 29278- 
29283 29432-29435 29960-29961 30085-30087 30150- 
30 156 301 84-30 1 94 30236-30242 


rectum 


Invitroge 
n 


REC001 


180-181 534-535 540-542 1681-1687 1705-1714 1721- 
1722 1745-1746 2272-2274 2675-2678 2695-2698 2813- 
2846 3326-3331 3555-3558 3687-3691 3717-3720 3834- 
3835 3949-3953 4692-4695 4857-4861 5246 5337-5341 
5572-5573 5802-5804 5919-5921 6209-621 1 6400-6404 
6406-6410 7209-7212 7426-7442 7609 7747-7751 7757- 
7759 7778-7783 8074-8078 8323-8325 8329-8334 8453- 
8454 8741-8750 8986-8991 9029-9030 9043-9045 9305 
9375-9376 9391-9392 9456-9458 9531 9585 9828 9921- 
9922 9986-9988 10263-10264 10277 10306 10480-10482 



WO 01/075067 PCT/LS01/08631 



Tissue 
origin 


RNA 
Source 
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10491-10493 10498-10503 10523-10530 10907-10910 
10919-10922 1 1006-1 1008 1 1372-1 1396 1 1399-1 1402 
11660-11661 11835-11836 11886-11889 12140 12150- 
12151 12362 12435 12455-12459 12472-12473 12571- 
12572 12642-12644 12723 12755-12759 12788-12790 
12824-12827 12872-12881 13576-13579 13601-13602 
13629-13631 13638-13641 14546-14549 14604 14636- 
14642 15096 15233-15236 15336-15340 15623-15626 
15855-15857 16716-16723 17010-17014 17031-17035 
17038-17041 17956-17962 18374-18375 18395-18397 
18624 18651-18654 18717-18726 18757-18758 18767- 
18769 18789 18796 18944-18945 19132 19224 19257 
19283-19294 19306-19307 19380-19384 19390-19394 
19401-19402 19407-19411 19422-19434 19454-19455 
19488-19496 19625 19733-19735 19743-19751 19814- 
198151 9972- 1 9980 20 1 22-20 1 27 20 1 30 20 1 37-20 1 45 
201 89-20197 20235-20240 20274-20278 20297-20298 
20300-20307 2032 1 -20324 20328-20330 2044 1 -2045 1 
20456-20471 20476-20481 20524-20535 20569-20574 
20625-20628 20758-20766 20806-2081 2 20827-20835 
20858-20862 20871 20882-20884 20952-20954 21 005- 
21008 21021-21023 21 145-21 148 2 1 1 71-21 1 74 2 1229- 
2 1 232 2 1 256-2 1 262 2 1 297-2 1 298 2 1 35 1 -2 1 352 2 1 428- 
21433 21 440-2 1 445 2 1 447-2 1 450 2 1 467-2 1 469 2 1 480- 
2 1 482 2 1 492-2 1 494 2 1 877-2 1 880 2 1 903-2 1 904 22003- 
220 1 5 22020-22029 22050-22055 22062-22069 22092- 
22094 22 1 1 7-22 1 1 9 22200-22207 2226 1 -22264 22277- 
22283 22292-22299 22349-22350 22455-22465 22495 
22571-22581 22622-22624 22663-22664 22760-22762 
22781-22782 22838-22842 22974-22977 23074-23076 
23084 23229-23233 23252-23256 23392-23395 23433 
23543-23544 23599-23624 23690 23761 23806-23809 
23878-23880 24021-24024 24056 24092-24097 24120- 
24125 24665 25306 25347-25358 25966-25968 26347- 
26348 26359-26360 2642 1 -26422 26448-2645 1 26455- 
26459 26855-26857 26879-26881 27091 27129-27132 
27 1 93-27200 27245-27246 27269-27270 27304-27305 
27510-2751 1 27544-27545 27799-27802 27814-27815 
27869-27886 27888-27892 27983 28199-28203 28232 
28255-28261 2851 1-28513 29278-29283 29309-29314 


salivary 
gland 


Clontech 


SAL001 


260 307-308 331 551-552 832-836 969-971 981-985 
1312-1313 1721-1722 1810-181 1 2072 2303 2306-2307 
2599-2603 2847 2850-2860 3151-3154 3657 3723-3728 
3737 3840-3852 3949-3953 4515-4516 4531-4533 4555- 
4556 4581-4582 4857-4861 4971-4974 5269-5271 5525- 
5526 5652-5653 5658 5700 6337-6338 641 1-6412 6442- 
6449 6762-6764 7452-7460 7678-7687 7701-7703 7745- 
7746 7778-7783 7805 7988 8 1 45-8 15181 87-8200 8337- 
8342 8383-8389 8554-8555 8986-8991 9018-9020 9038- 
9039 9427-9428 9531 9535-9537 9782-9783 9828 9899- 
9901 9923-9924 9997-10009 10306 10531-10532 10607- 
1 06 1 1 1 0876 I 1 009 1 1 1 23- 11 1 24 1 1 609 1 1 644- 1 1 648 
1 1669-1 1671 1 173 1-11 734 1 1835-1 1836 12040-12041 
12175-12176 12202-12205 12229-12230 12362 12434 
12468-12469 12474 12565-12568 12573-12574 12642- 
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origin 


RNA 
Source 


Library 
Name 


SEQ ID NOS: 








12644 12701-12705 12723 12794-12795 12803-12804 
12872-12881 12984-12985 12997-12999 13077-13079 
13545-13548 13592-13595 13638-13641 13937-13938 
14132-14136 14546-14549 14552-14555 14604 14650- 
14651 14714-14717 15003-15008 15294-15297 15542 
15545-15546 15548-15550 15614-15616 15884-15885 
16168-16171 16623 16636-16637 16653-16655 16716- 
16723 16851-16853 17058-17066 17094-17100 17255- 
17256 17330-17332 17489-17490 18010-18012 18412- 
18418 18527 18624-18626 18673-18677 18682-18688 
1 869 1 - 1 8692 18717-187181 8723- 1 8726 1 8789 1 8796 
18829-18834 18934-18935 18964-18969 18975 18993- 
18995 19096-19101 19134 19209-19210 19283-19294 
19308-19309 19350-19354 19362-19364 19380-19384 
19401-19402 19699 19706-19708 19749-19751 19759- 
19763 19855-19856 19921-19923 20111-20112 20120 
20 1 46-20 1 48 20244-20249 20288-20289 203 1 6-20320 
20325-20335 20414 20501 20710-2071 1 20752-20753 
20758-20766 20788 20792-20797 20813-20815 20858- 
20863 20902-20921 20943 20952-20954 21015 21248- 
21252 21281-21294 21403-21404 21451-21453 21529- 
21530 21532-21533 21 647-2 1 655 2 1 955-2 1 957 2 1 978 
22026-22029 22077-22079 22097 22160 22208-2221 1 
22230 223 1 4-223 1 7 22323-22328 22343-22346 22358- 
22359 22373 22440-22448 22495 22571-22581 22690 
22737-22739 22838-22842 22923-22924 22980-22981 
22991-22994 23059-23060 23066-23067 23070 23074- 
23076 232 1 2-232 1 5 23235-23236 2325 1 -23256 23524- 
23525 23726-23730 23761 23878-23880 2391 1-23940 
24056 25085-25090 25306 25323-25325 25340-25341 
25370-25373 25383-25401 26024-26028 26341-26344 
26373-26374 26423 26596-26601 26844-26845 27067- 
27070 27281-27282 27304-27305 27740-27743 27814- 
27815 27861-27864 27893-27895 28105-28107 28192- 
28 1 98 282 1 2-282 1 6 28233 28255-28261 283 1 1 -283 1 3 
28424 29278-29283 29332-29337 29940-29949 30150- 
30156 30233-30235 


Salivary 
gland 


Clontech 


SALs03 


" 981-985 8698-8700 11538-11540 14546-14349 20316 
27814-27815 27989-27990 28424 


skin 

fibroblast 


ATCC 


SFB001 


1307 3374-3376 6285-6288 6791-6794 10306 12258 
17026-17028 18029-18030 19011 19939 19972-19980 
20182-20188 22141-22143 22160 22495 23415-23418 
28424 30150-30156 


skin 

fibroblast 


ATCC 


SFB002 


2926 5805-5807 6166-6168 10306 12258 17026-17028 
17038-17041 17455-17456 18029-18030 19011 19548- 
19553 19813 21060-21061 22141-22143 22160 22373 
22495 22531-22533 26879 27636-27639 28424 30150- 
30156 


skin 

fibroblast 


ATCC 


SFB003 


"' 5803-5804 6166-6168 12258 17335-17339 18029-18030 
18778-18780 19062-19065 19548-19553 20182-20188 
22007-22015 23051-23052 23419 25340-25341 27269- 
27270 27814-27815 28424 30150-30156 


small 
inlestine 


Clontech 


SIN00I 


83 87-94 195-200 307-308 332 373-374 557-559 674-675 
783-784 852-855 901-904 1071 1240-1241 1*470 1678- 
1680 1755-1762 1764-1766 1769-1772 2030 2048 2089- 
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RNA 
Source 


Library 
Name 


SEQ ID NOS: 








2100 2337-2338 2468 2599-2603 2871-2873 3006-3008 
3 1 5 1 -3 1 54 346 1 -3463 3487-3503 366 1 -3663 3675 4 1 37- 
4 1 39 453 1 -4533 4549 4552 4640-4643 465 1 5279-5283 
5744-5747 5980-5984 6095-6099 6 1 03-6 1 04 6 1 55-6 1 59 
6186-6189 6235-6237 6484 6982-6984 7267-7268 7407- 
7414 7576-7577 7681-7687 7778-7786 7798-7801 7906- 
7912 7972-7975 8074-8076 8162 821 1-8213 8247-8248 
8370 8539-8542 8762-8766 891 7-89 18 91 96-9200 9456- 
9458 9475-9476 9478 9529-9530 9828 9905-9908 9925- 
9926 9997-10009 10490 10508-10512 10592-10594 
10624-10626 10930 10936-10937 10965 11021 11505- 
11506 11538-11540 11612-11639 1 1772-11774 11886- 
11889 1 1977-11978 12027-12041 12642-12644 12814- 
12822 12872-12881 12978-12981 12997-12999 13087- 
13089 13592-13595 13999-14003 14090-14091 14283- 
14288 14546-14551 14604 14663-14665 15182-15183 
15258-15259 15294-15297 15326-15331 15336-15340 
15532-15535 15869-15870 15961-15963 16096-16097 
16163-16164 16601-16608 16623 16702-16703 16724- 
16725 16836-16842 16899 16918-16919 17268-17274 
17366-17368 17455-17456 17489-17490 17525-17527 
17958-17962 18020-18022 18421-18422 18527 18655- 
18658 18719-18722 18757-18758 18761 18842-18845 
19151 19283-19296 19306-19307 19350 19370 19387- 
19389 19401-19402 19422-19431 19488-19496 19617- 
19619 19627 19663-19666 19733-19735 19749-19751 
19814-19815 19924-19925 19972-1998020026-20027 
20 1 1 1 -20 1 1 2 20 1 5 1 -201 54 20 1 65-20 1 66 2023 1 -20234 
20265-20270 20343-20344 20349-20354 20425-20426 
20432-20436 20447-20451 20469-20471 20491-20494 
20514-20535 20548-20553 20575-20578 20646-20648 
20666-20671 20698-20707 20714-20717 20747-20751 
20758-20766 20768-20787 20926 20938-20942 20952- 
20954 21027-21031 21069-21071 21097-21 100 21 176- 
2 1 1 80 2 1 377-2 1 397 2 1 647-2 1 655 2 1 744-2 1 747 2 1 925- 
2 1 928 2 1 948-2 1 950 2 1 967-2 1 968 2 1 97 1 -2 1 974 22077- 
22079 22 1 1 7-22 1 1 9 22 1 52-22 1 56 22200-22203 222 1 8- 
22224 22323-22328 22343-22346 22365 22399-22404 
22700-22701 22763-22764 22838-22842 22870-22874 
22881-22886 22969-22970 22998 23046 23074-23076 
23236 23252-23256 23373-23378 23386-23390 23434- 
23437 23543-23544 23806-23809 23890-23892 24056 
25085-25090 25306 25338-25339 25383-25401 25705- 
25715 26196-26199 26237-26239 26252 26361-26365 
">687Q 76X93-76895 27304-^7305 27476-27477 77497 
27600-27601 27729-27739 27853-27856 27861-27864 
27940-27942 27989-27990 28199-28203 28468-28484 
29309-29314 29426 30141-30142 


skeletal 
muscle 


Clomech 


SKM00I 


170-171 255-256912 981-985 1259-1262 1280-1282 
1436-1437 1483 2683 2972 2975-2977 3661-3663 3740 
4091-4095 4338-4339 4388-4390 45 1 5-45 1 6 4562-4568 
4708-471 1 5525-5526 5581-5583 5591-5592 6671-6672 
6773-6774 768 1 -7687 7784-7786 7806-7808 78 1 5-78 1 8 
7902-7903 7972-7975 7990-7992 8216-8218 8351-8360 
8502-8503 85 1 2-85 1 3 8554-8555 9 1 00-9 1 44 9327-9328 
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Tissue 
origin 



RNA 
Source 



Library 
Name 



skeletal 
muscle 



skeletal 
muscle 



skeletal 
muscle 



spinal cord 



Clontech 



Clontech 



Clontech 



Clontech 



9478 9510-9516 9803-9807 9826 9828 987 1 -9873 1 0498- 
10503 10726-10727 10936-10937 1 1021 11468-11472 
1612-11639 11715-11716 11731-11734 12378-12397 
2437-12438 12555-12559 12593-12596 12637 13911- 
3915 14044-14045 14192-14195 14199-14201 14546- 
14549 14604 14643 14714-14717 15096 15545-15546 
15969-15974 16059 16461-16464 16851-16853 17372- 
17374 17791-17799 18010-18012 18421-18425 18427- 
18429 18533-18534 18536-18537 18723-18726 18796 
18836-18838 18857-18880 19029-19035 19266-19267 
19362-19364 19395-19400 19736-19742 19759-19763 
1 98 1 4- 1 98 1 5 1 9972- 1 9980 20087-20094 20 1 95-20 1 97 
20265-20270 20281-20282 20289 20328-20330 20432- 
20440 20510 20542-20545 20681 20698-20707 20727- 
20732 20792-20797 20824-20826 20977-20984 21015 
21032-21045 21076-21087 21157-21169 21181-21193 
21223-21224 21233-21235 21301-21303 21408-21409 
2 1 955-2 1 957 2 1 978 222 1 2-222 1 7 2280 1 -22804 22810- 
22816 23026-23028 23379-23381 23508-23509 23760 
24772-24774 25403-25407 25598-25603 26691-26694 
26737 26882-26884 27193-27200 27304-27305 27386- 
27389 27986 28293-28295 28420 29409-29416 30141- 
30142 30233-30235 



SKM002 



SKMs03 



SKMs04 



SPC001 



SEQ ID NOS: 



4590-4592 5557-5560 18029-18030 18964-18969 19548- 
19553 23046 23063 30150-30156 



11745-11748 18919-18921 19395-19400 



1051-1052 11538-11540 18919-18921 19011 22160 
26843 



42-44 180-181 260 326-327 329-330 373-374 395 419- 
420 549 560-561 694-695 745-748 785-786 847-848 901- 
904 912 1001-1003 1005 1097-1098 1 134-1139 1210- 
121 1 1273-1279 1451 1537-1540 1604-1607 1773-1776 
1778-1783 1785 1790 1887-1889 1943 2063-2065 2067 
2 1 22-2 1 24 2 1 36-2 1 37 22 1 4-22 1 9 2339-2352 23 83-2388 
2457 2470-2474 2570-2574 2695-2698 2706 2802 2808- 
281 1 2983-2986 3205-3207 3365 3374-3376 3507 3531- 
3534 3615-3617 3789-3794 3879-3880 3939-3941 4122- 
4 1 26 4 1 60-4 1 62 4204 45 1 5-45 1 6 4553-4554 4586-4589 
4602-4605 4720-4725 4870-4871 5123 5137 5335-5336 
5846 5919-5921 5943-5945 5977-5978 6105-6109 6176- 
6185 6239-6243 6339-6340 6585-6592 7001-7007 7269- 
7271 7630-7636 7747-7751 7763-7770 7784-7788 7798- 
7801 80 17-80 1 9 8021-8024 8079-8081 8084-8085 8187- 
8200 8214-8215 8227-8232 8253-8257 8422-8425 8492- 
8499 8512-8513 8534-8535 8539-8542 8751-8753 8998- 
9001 9038-9039 9063-9067 9316 9321-9323 9431-9433 
9486 9522-9525 9659 9682-9687 9745-9754 9786-9790 
9803-9807 9828 984 1 -9842 985 1 -9852 9857-986 1 9896- 
9897 10038-10040 10273-10274 10531-10532 10588- 
10594 10603-10608 10624-10626 10640-10644 10873- 
10875 10913-10914 10980-10985 1 1035-1 1037 1 1071- 
11075 11245-11249 11345-11350 11431-11432 11467 
11609 11731-11734 11892-11897 1201 1-1201 3 12131- 
12134 12150-12151 12186-12189 12194-12196 12206- 
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Source 


Library 
Name 


SEQ ID NOS: 








12208 12237-12239 12259-12262 12337-12361 12430- 
12431 12477-12479 12555-12559 12637 13077-13079 
13592-13595 13796-13797 14032-14033 14048-14053 
14228-14238 14264-14265 14289-14297 14445-14447 
14604 14794-14795 15133-1 5 140 1 5 1 82-1 5 1 83 15290- 
15291 15360-15380 15543-15544 15561-15562 15867- 
15868 15884-15885 16062-16065 16115-16117 16418- 
16421 16496-16497 1 6579-16582 16724-16725 16783- 
16786 16851-16853 17074-17077 17330-17332 17335- 
17339 17441-17450 17454-17456 17940-17942 17963 
18004 18029-18030 18044-18045 18055-18060 18219- 
18223 18371-18372 18423-18425 18490-18491 18516- 
18518 18527 18673-18677 18719-18722 18761 18796- 
18801 18811-18813 18894-1889618906-18907 18964- 
18969 18976-18977 18989-18990 19057-19058 19066 
19068-19070 19102-19105 19151 19209-19212 19256- 
19257 19362 19370 19401-19402 19438-19440 19442- 
19444 19548-19553 19566 19580-19582 19590-19592 
19604-19607 19617-19619 19667-19668 19672- 1 9673 
19693 19709-19710 19727-19732 19736-19742 19764- 
19767 19810-19812 19943-1994720029-20043 20048- 
20052 20074-20079 20087-20094 201 1 1-201 12 20122- 
20 1 27 20 1 37-20 1 45 20 1 5 1 -20 1 54 20 1 6 1 -20 1 64 20250- 
20252 20274-20278 2028 1 -20282 20366-20368 2040 1 - 
20405 204 1 5-20420 20437-20440 20452-20455 2049 1 - 
20494 20504 20514-20520 20524-20535 20563-20567 
20569-20574 20653-20665 20676-20680 20718-20725 
20727-20734 20753 20806-20812 20827-20835 20882- 
20884 20938-20942 20999-21004 21032-21045 21 122 
21 157-21 169 21253-21255 21272-21274 21343-21350 
2 1 427 2 1 446 2 1 463-2 1 465 2 1 485-2 1 49 1 2 1 529-2 1 530 
2 1 587-2 1 646 2 1 729-2 1 733 2 1 973-2 1 974 2 1 978 22047 
22074-22076 22090-2209 1 22 1 57 22 1 60 22 1 87-22 1 92 
22208-222 1 1 222 1 8-22226 22246-22249 2226 1 -22264 
22284-22289 22347-22348 2238 1 -22382 224 1 1 -22432 
22434-22435 22571-22581 22637-22651 22661-22662 
22700-22701 22740 22768-22770 22828-22829 22833- 
22834 22854-22856 22870-22874 22952-22953 22977 
23046 23064-23065 23070-23071 23080-23083 23212- 
23215 23235 23251-23256 23379-23385 23412-23414 
23487 23489-23490 23492-23493 235 1 5-235 1 8 23802- 
23805 23867-23870 23882 23893-23902 23941-23956 
24005-2401 1 25085-25090 25289-25290 25334-25335 
25347-25354 25368-25369 25403-25407 25966-25968 
26024-26028 26258-26259 26294-26302 26347-26348 
26357 26409-26410 26448-26451 26604-26606 26843 
26860-26862 27048-27049 27 1 05 27 1 47-27 1 49 27225 
27269-27270 27281-27287 27570-27571 27595-27596 

7 7AH7 ">7A 1 ^ 0770Q ?777Q'>77sC 777nQ77Q/;i .9 7 8 Ad 

27890-27892 28008-2801 1 28142-28145 2831 1-28313 
28424 28882-28887 29343-29345 29409-29416 29940- 
^oqsi ^9058-^9959^996^-2996 5 30^33-30235 


adult 
spleen 


Clontech 


SPLcOl 


188-191 546-547 667-668 697-699 792-795 934-935 981- 
985 1047 1259-1262 1411-1413 1705-1714 1777 2052- 
2054 2072 2599-2603 2649-2650 3326-333 1 3377 3661- 
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origin 



RNA 
Source 



Library 
Name 



stomach 



Clontech STO001 



SEQ ID NOS: 



3663 3 729-373 0 3 856-385 7 4273-4274 4581-4582 4971- 
4974 5279-5283 5581-5583 6403-6404 6450-6451 7917- 
7918 7921-7923 7978-7983 8349-8350 8368-8370 8512- 
8513 8612-8616 8768-8770 8936-8938 8978-8981 9306- 
931 1 9364-9365 9529-9530 9757-9758 9874-9895 9929- 
9935 10516-10518 10531-10534 10870-10872 1 1339- 
1344 1 1406-1 1407 1 1479-1 1481 1 1974-1 1976 12014- 
2015 12140 12475-12476 12642-12644 12651-12652 
3598-13602 13668-13672 13925-13926 14445-14447 
14546-14549 14999-15001 15025-15069 15085 15126- 
15129 15867-15868 15886-15887 15969-15974 16053- 
16058 16233-16235 16636-16637 16652 16860-16870 
17235-17236 17998-17999 18671-18672 18691-18692 
18762-18766 18773-18776 18806-18807 18964-18969 
190 59-19065 19211-19212 19370 1 9401-19402 19422- 
19431 19693 19706-19708 19727-19732 19749-19751 
19943-19946 19953-19957 20069-20071 20111-20112 
20235-20240 20345-20348 20366-20368 20452-20455 
20497-20498 20524-20535 20542-20545 20569-20574 
20614-20615 20733-20734 20747-20751 20788 20816- 
20818 20890-20896 21005-21008 21032-21045 21 145- 
21148211 97-2 119821 398-2 1 402 2 1 492-2 1494 21718- 
21724 21729-21733 21925-21935 21955-21957 22158- 
22 1 59 22227-22239 22309 223 1 2-223 1 3 22336-22342 
22440-22448 22534-22539 22661-22662 22696-22697 
22955-22957 23229-23233 23261-23262 23356-23357 
23379-23381 23433 23543-23544 23761 23906-23910 
25323-25325 25338-25339 26280 26742 26860-26862 
27091 27209-27213 27218 27247-27251 27504-27507 
27510-27511 27544-27545 27600-27601 28050-28059 
28365-28370 30150-301 56 30240-30242 



260 524-525 716-717 832-836 934-935 1044-1045 1252- 
1256 1543-1546 1791-1794 1799-1800 1879-1880 1885- 
1886 1912-1913 2036 2068 2353 2409 2913-2914 3526- 
3529 3676-3678 3720 4652-4654 4673 4751-4755 4795- 
4809 5527-5529 5827-5828 5919-5921 5986-5988 5990- 
5991 61 10 6393-6394 7561-7562 7745-7746 7757-7759 
7890 8074-8076 8084-8085 8 1 32-81 36 82 1 6-82 1 8 8689- 
8690 8741-8750 9043-9045 9072-9074 9532-9534 9561- 
9562 9585 9688 9708 9791 9828 9848-9850 10615-10623 
10980-10985 11372-11396 11406-11407 11609 11731- 
1 1734 1 1809 1 1898-1 1899 12455-12459 12545-12546 
13576-13579 13925-13926 13954-13956 14137-14138 
14141-14142 14261-14263 14604 15381-15385 15558- 
15560 15576-15577 15988-15990 16652 16860-16870 
17454 18393-18394 18516-18518 18680-18681 18975- 
18977 19225 19362 19372 19401-19402 19498-19499 
19548-19553 19583-19585 19749-19751 19768-19771 
19926-19929 19939 19948-19949 19972-19980 20120 
20133-20136 20208-20214 20243 20265-20270 20432- 
20436 20480-20481 20558 20629-20630 20952-20954 
2 1 248-2 1252 21 256-2 1 262 2 1 892-2 1 894 2 1979-2 1 982 
22 1 3 5-22 1 38 22 1 4 1 -22 1 43 22 1 60 22 1 7 1 -22 1 75 223 1 2- 
22313 22336-22342 22358-22359 22571-22581 22607- 
22609 22634-22636 22854-22856 22870-22874 22998 
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origin 


RNA 
Source 


Library 
Name 


SEQ ID NOS: 








23046 23070 23 1 1 2-23 1 1 6 2320 1 -23202 23358-23360 
23492-23493 23543-23544 23599 23798-23799 23841- 
23842 23845-23848 23871-23875 23893-23902 24126- 
24129 25340-25341 25966-25968 26602 27067-27070 
27080-27090 27269-27270 27302-27303 27480-27481 
27657 28204-28209 29328-29331 29358 294 1 8-294 19 
29950-29953 30141-30142 30195-30199 


thalamus 


Clontech 


THA002 


124-125 398-399 464-465 901-904 1044-1045 1295-1297 
1334-1336 1514 1547 1806-1807 1809-1812 1817-1818 
1820-1823 1826-1831 1833-1835 1837-1839 1925-1927 
2201 2339 2354-2357 24 1 0-24 1 3 247 1 -2474 256 1 -2562 
2675-2678 2806 2983-2986 3 1 82-3 1 87 3322-3323 36 1 8- 
362 1 3789-3794 3853-3854 3926-3927 45 1 5-4522 453 1 - 
4533 4562-4568 4845-4851 4950-4951 5557-5560 5899- 
5902 5992 6040-6042 6 1 66-6 1 68 6 1 76-6 1 83 6282-6283 
6406-6410 7000 7362 7580-7597 7615-7617 7681-7689 
7978-7983 8020 8 1 32-8 1 36 8 1 52-8 1 56 8 1 62 8206-82 1 0 
8230-8232 8253-8257 8701-8705 8716 8724-8732 8771- 
8776 8822-8835 9049-9062 9305-93 1 1 9382 9535-9537 
9590-9592 9708 97 1 9-9722 9792-9793 9828 998 1 -9983 
9986-9988 10167-10172 10326-10328 10488-10489 
1 0780- 1 0782 1 1 405- 1 1 407 1 1 460- 1 1 464 1 1 766- 1 1 768 
11835-11836 11840 11900 11937-11938 12202-12205 
12637 12671-12672 12701-12705 12723 12829-12830 
12978-12981 13500-13502 13552-13555 13796-13809 
14227 14264-14265 14314-14317 14505-14545 14604 
14793-14795 15025-15069 15093-15095 15661-15663 
16096-16097 161 18-16120 16141-16143 16787-16788 
16920 16943-16945 17038-17041 17156-17159 17242 
17454-17456 17571-17574 18015-18016 18097-18134 
18651-18654 18691-18692 18796 18842-18845 18919- 
18921 18925-18933 19018 19096-19101 19134 19256 
19260-19262 19295-19296 19306-19307 19355-19360 
19446 19512-19513 19594-19603 19620-19622 19659- 
19661 19674-19678 19727-19732 19800-19803 19814- 
19822 19919-19920 19943-19946 19950-19957 20106- 
201 10 20133-20136 20146-20148 20161-20164 20167- 
20171 20180-20181 20215-20218 20235-20240 20317- 
20320 20406-20407 20432-20436 20456-20468 20514- 
20520 20524-20535 20676-20680 20827-20843 20853- 
20854 21 101-21 104 21 122 21 153-21154 2121 1-21212 
21229-21232 21284-21294 21353-21354 21447-21450 
2 1 463-2 1 465 2 1 477-2 1 479 2 1 492-2 1 494 2 1 554-2 1 556 
2 1 7 1 8-2 1 724 2 1 88 1 -2 1 885 2 1 924 22003-22006 22040- 
22041 22047 22080-22083 22090-22091 22120-22127 
22 1 6 1 -22 1 64 22225-22226 22243-22245 22256-22260 
22290-22299 22365 22381-22382 22393 22531-22533 
22570 22625-22628 22661-22662 22690 22870-22874 
22952-22953 22969-22970 23007-23021 23071 23223- 
23225 23229-23233 23342 234 1 2-234 1 4 23420-2342 1 
23489-23490 23726-23730 23781-23792 23843-23844 
23882 23999-24001 24005-24011 24021-24024 24120- 
24129 24231-24240 24471-24472 25085-25090 25342- 
25343 25374-25375 26205-26206 26359-26360 26375 
26398 26460-26463 26678-26680 27012-27014 27397 
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RNA 
Source 


Library 
Name 


SEQ ID NOS: 








27482-27485 27662-27672 27750-27756 27781 27819- 
27820 27890-27892 28095-28096 28286 28361-28370 
28468-28484 29363 29508-29518 30189-30194 


thymus 


Clontech 


THM001 


112 180-181 216 227-230 302 329-330 332 524-525 546- 
547 576-578 697-699 796-797 900 934-935 1065-1066 
1210-121 1 1259-1262 1346-1347 1431 1499 1548 1551 
1667-1668 1675 1681-1687 1705-1714 1721-1722 1777 
2072-2075 2083-2084 2122-2124 2202-2203 2383-2388 
2570-25 74 2636 2806 29 1 3-2920 2993 31283151-3154 
3377 3508-3510 3649-3655 3686 3789-3794 3949-3953 
4067-4072 4137-4139 4160-4162 4469-4470 4489-4493 
4640-4643 5057-5059 5092-5094 5 192 5335-5336 5654 
5808-5812 6289 6403-6404 6450-6451 6488-6489 7216- 
7219 7275-7276 7640-7642 7681-7687 7745-7746 7778- 
7783 7902-7903 81 13-81 14 8132-8136 8163-8173 8253- 
8257 8297-8306 8313-8314 8367 8465 8607-8609 8758- 
8759 8768-8770 8917-8918 8982-8983 9029-9036 9038- 
9039 9049-9062 9196-9200 9391-9392 9456-9458 9472- 
9474 9486 9517-9521 9529-9530 9594-9602 9617-9626 
9739-9742 9794-9795 9826 9828-9832 985 1-9852 9857- 
9861 9909-9912 10273-10274 10277 10498-10503 
10508-10512 10520-10530 10533-10534 10537-10538 
10906 11011-11012 11069-11070 11081 11160 11252- 
11273 11314-11315 1 1345-1 1350 1 1406-1 1407 1 1476- 
11478 11496-11498 11579-11581 11607-11608 11715- 
1 1716 1 1731-1 1734 1 1739-1 1740 1 1840 1 1901-1 1905 
1 1947-1 1950 12121-12126 12202-12205 12283-12284 
12477 12555-12561 12637 12723 12984-12985 13083- 
13086 13107-13117 13556-13562 13581-13583 13592- 
13595 13603-13608 13796-13797 13896-13897 13999- 
14003 14175-14181 14604 14640-14642 14694-14701 
14818-14820 15182-15183 15277-15278 15321-15322 
15344 15392-15396 15406-15407 15438 15568-15572 
15576-15577 15588-15589 15988-15990 16053-16058 
16121-16122 16237 16434-16437 16461-16464 16496- 
16497 16623 16642 16653-16655 16851-16870 16899 
17074-17077 17105-17106 17114 17238-17241 18008- 
18017 18029-18030 18097-18134 18421-18422 18579- 
18581 18583-18584 18629-18632 18644-18650 18655- 
18658 18691-18692 18750-18756 18759-18761 18806- 
18807 18836-18838 18842-18845 18857-1 8880 1 8899- 
18903 18947-18950 19001-19004 19068-19070 19209- 
19210 19283-19294 19310-19312 193 16-193 1 7 19345- 
19350 19362 19370 19372 19380-19384 19415-19417 
19441 19566 19627 19659-19661 19670-19671 19693 
19706-19708 19727-19732 19736-19742 19749-19751 
19813-19815 19921-19923 19943-19946 19962-19963 
20029-20043 20087-20094 201 1 1-201 12 20128-20129 
20 1 46-20 1 54 20 1 6 1 -20 1 64 20 1 82-20 1 88 20208-202 1 4 
20244-20253 20265-20270 20289 20328-20330 20360 
20362 20406-20407 204 1 2-204 1 3 204 1 5-204 1 7 20425- 
20426 20437-20440 20485-20490 20495-20498 20505- 
20509 20514-20520 20524-20535 20542-20545 20563- 
20567 2062 1 -20624 2063 1 -20634 20646-20648 2068 1 
20698-20707 20753 20767 20853-20854 20881 20897- 
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20900 20973-20976 20985-20988 20991 20999-21004 
21026 21069-21071 21097-2 1 100 2 1 1 05-21 1 1 1 21123- 
21127 21 141-21 142 21213-21215 21233-21235 21241- 
21252 21 297-2 1 298 2 1 353-2 1 354 2 1 3 77-2 139721 405 
2 1 434-2 1 439 2 1 554-2 1556 21 647-2 1 655 2 1 88 1 -2 1 885 
2 1 9 1 5-2 1 9 1 6 2 1 967-2 1 968 22003-220 1 5 22026-22029 
22070-22073 22160 22165-22168 22195-22198 22208- 
222 1 1 222 1 8-22224 22246-22255 2227 1 -22276 22284- 
22289 22292-22299 22323-22328 22360-22361 22373 
22375-22376 22383-22388 22440-22448 22495 22571- 
22581 22634-22636 22653-22654 22665-22667 22688- 
22689 22700-22701 22737-22739 22760-22762 22794- 
22796 22805-22809 22835-22837 229 1 6-22922 22971 
22973-22976 22978-22979 22991-22994 23051-23052 
23063 23074-23079 23141 23206-23209 23235 23249 
23251 23343-23344 23386-23390 23396-23398 23419 
23448-23450 23492-23493 23543-23544 23700-23701 
23781-23792 23802-23805 23839-23840 23878-23880 
23882 24005-2401 1 24021-24024 25373 25383-25401 
254 1 6-254 1 7 25598-25603 26024-26028 26032 26252 
26280 2634 1 -26344 263 59-26360 26409-264 1 0 2669 1 - 
26694 26799-26801 26860-26862 27091 27097 27398- 
27399 27493-27495 27544-27545 27557-27559 27586- 
27587 27600-2760 1 27636-27639 2781 4-278 1 5 27825- 
27826 27861-27864 27930-27939 28050-28059 28192- 
28198 28424 28446-28448 28573-28578 29265-29267 
29278-29283 29940-29953 30135-30140 30150-30156 
30195-30199 


thymus 


Clontcch 


THMc02 


24 108-1 12 170-171 197-200 215 362 373-374 376-394 
398-399 515-517 532-533 548 576-578 635 708-71 1 785- 
786 864-867 872-875 900 953-954 967 1001-1003 1044- 
1045 1097-1098 1 169-1179 1203-1204 1318 1334 1388- 
1401 1414-1417 1431 1453-1454 1476-1477 1569-1570 
1593-1594 1619 1667-1668 1678-1687 1692-1693 1705- 
1714 1777 1792-1794 1860 1879-1880 1925-1927 1967 
2030 2085-2 1012114-211621 22-2 1 29 2202-2203 23 83- 
2388 2396-2400 2404-2406 2409 2475-2476 2599-2603 
2692-2694 2745 2828-2845 2874-2876 2889-2891 2937- 
2938 2951-2955 2988-2991 3006-3008 3035-3039 3077 
3080-3084 3086-3087 3089-3090 3093-3096 3098-3 1 09 
31 12-3123 3 125-3 128 3 130 3 1 36-3 138 3 140-3 146 3151- 
3154 3182-3187 3213 3326-3331 3374-3376 3421-3422 
3477-3478 3508-35 1 0 3679-3680 3684 3729-3730 3766- 
3775 3778-3779 3781-3784 3789-3794 3906 3998-4002 
4140-4143 4334-4335 4358-4361 4386-4387 4408-4409 
4489-4493 4536-4538 4569-4573 458 1 -4582 4728 4738- 
4750 4795-4809 4967-4968 4975-4978 4984-4985 5121 
5139-5140 5253-5266 5279-5283 5333 5335-5341 5480- 
5482 5527-5529 5581-5583 5700 57 1 7-57 1 8 5805-58 1 2 
5919-5921 5943-5945 5973-5975 6005-6006 601 1-6021 
6084 6135-6136 6331-6334 6401-6402 6405 6450-6451 
65 1 6-65 1 9 6529-6532 6536-6543 6546 655 1 -6567 6877- 
6878 7245-7248 7264-7266 7272-7273 7302-7303 7358 
7481 7607 7615-7617 7648-7653 7681-7687 7806-7808 
7815-781 8 7972-7975 7984-7985 801 3-8016 8047-8048 
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8059-8063 8113-81 16 8132-8136 8206-8210 8250 8258- 
8262 8301-8306 8351-8360 8422-8448 8453-8460 8465 
8490-8491 8502-8503 8519-8525 8539-8542 8588-8597 
8688 8758-8761 8771-8779 8790-8799 8917-8918 8998- 
9001 901 3-9020 9029-9030 9049-9067 9075-9078 9306- 
93 1 1 93 1 6 9353 9420-9423 9456-9458 9482-9485 9506- 
9509 953 1 9603-9604 961 7-9626 9726-9727 9729-973 1 
9743-9744 9763-9769 9782-9783 9826 9848-9850 9857- 
9861 9874-9895 9909-9924 9929-9935 9965-9980 9984- 
9992 9997-10009 10015-10016 10161-10163 10167- 
10196 10273-10274 10281-10304 10306 10326-10328 
10454-10457 10470-10473 10498-10503 10506-10507 
10531-10532 10588-10591 10628-10630 10638-10639 
10931-10933 10941-10942 11024-11025 11081 11161- 
11197 11212-11216 11220-11221 11308-11310 11314- 
11315 11339-11344 11493-11494 11546 11658-11659 
11680-11691 11745-11748 11840 11901-11905 12050- 
12056 12117-12118 12175-12181 12192-12193 12202- 
12205 12245-12253 12312-12328 12331-12332 12362 
12374-12377 12434 12562-12563 12590-12592 12606- 
12612 12623-12636 12638-12640 12723 12729 12785- 
12787 12796-12798 12805-12806 12824-12827 12829- 
12830 12869-12870 12872-12881 12973-12974 12997- 
12999 13505-13511 13517-13523 13668-13672 13796- 
13797 13854-13860 13865-13866 13954-13956 14004 
14044-14045 14100 14127-14128 14137-14138 14187- 
14191 14313 14380-14381 14552-14555 14557 14607- 
14609 14661-14669 14673-14683 14787-14788 14822- 
14838 14999-15001 15019-15024 15096 15182-15183 
15257 15277-15278 15300-15301 15329-15340 15358- 
15359 15392-15396 15439-15442 15454-15456 15480- 
15484 15496-15525 15545-15546 15551-15562 15576- 
15577 15600-15601 15653-15656 15661-15663 15726- 
15741 15861-15868 15878 15881-15883 15890-15895 
15988-15990 16053-16058 16075-16079 16158-16159 
16163-16164 16237 16352-16353 16403-16407 16418- 
16421 16470-16472 16614-16615 16623 16636-16637 
16642 16653-16655 16771-16772 16812-16814 16836- 
16842 16873-16874 16894-16896 16911-16912 16946- 
16953 17043-17057 17074-17077 17094-17103 17105- 
17106 17112-17116 17145-17146 17297-17306 17356- 
17358 17455-17464 17579 17924-17926 17939 17951- 
17952 18004 18015-18017 18029-18030 18062-18064 
18097-18134 18157-18160 18376-18379 18400-18402 
1 84 1 2- 1 84 1 8 1 842 1 - 1 8422 1 8562- 1 8576 1 8629- 1 8632 
18644-18650 18668-18670 18673-18677 18691-18692 
1 87 1 7- 1 87 1 8 1 8750- 1 8758 18^61 1 8767- 1 8769 1 8789- 
18793 18825-18828 18842-18845 18882-18888 18899- 
18903 18910 18919-18921 18955-18959 18964-18969 
19001-19004 19059-19065 19096-19101 19134 19266- 
19267 19283-19296 19306-19307 19331-19340 19350 
19363-19364 19370 19380-19384 19387-19402 19415- 
19417 19438-19440 19464-19466 19487 19515-19521 
19526-19531 19563 19567-19573 19598-19601 19604- 
| 19607 19625 19663-19668 19670-19671 19693 19699 
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19706-19708 19733-19748 19752-19755 19759-19763 
19804-19808 19814-19815 19823-19854 19915-19918 
19921-19923 19926- 1 9929 19938-19939 19948-19949 
19953-19961 19965-19980 20029-20043 20074-20079 
20106-201 12 20122-20130 20137-20145 20167-20171 
20208-20214 20231-20234 20244-20249 20274-20278 
20289-20296 20345-20354 20357-20359 20401-20405 
20441-20446 20456-20468 20472-20474 20476-20479 
20485-20496 20502-20503 20505-205 1 0 205 1 4-20553 
20558-20574 20599-20606 20616-20636 20639-20641 
20646-20652 20676-20680 20698-20707 20718-20725 
20727-20734 20753 20789-20791 20819-20821 20824- 
20843 20853-20854 20868-20870 20879-20880 20890- 
20900 20924-20925 20938-20942 20952-20954 20957- 
20962 20977-20988 2 1 005-2 1 008 2 1 0 1 6-2 1 020 2 1 026- 
2 1 045 2 1 060-2 1 066 2 1 072-2 1087 21 097-2 1 1 00 2 1 1 05- 
21111 21123-21 127 21133-21 135 21 176-21 180 21 194- 
21 198 21208-21215 21233-21235 2 124 1-2 1247 21277- 
2 1 280 2 1 295-2 1 296 2 1 30 1 -2 1 303 2 1 3 59-2 1 360 2 1 377- 
21397 21410-21414 21417 21428-21433 21440-21445 
2 1 447-2 1450 21 492-2 1 500 2 1 5 1 6-2 1 530 2 1 554-2 1 556 
21647-21655 21729-21733 21881-21885 21891 21915- 
21916 21924-21928 21948-21950 21962-21968 21975- 
2197721 989-2 1 993 22007-220 1 5 22020-22029 22074- 
22079 22090-22094 22 1 01 -22 1 07 22 1 28-22 1 38 22 1 52- 
22 1 56 22 1 6 1 -22 1 64 22 1 7 1 -22 1 77 22204-22207 222 1 2- 
22224 22253-22276 22284-22299 223 1 0-223 112231 9- 
22322 22336-22346 22349-22350 22358-2236 1 22365- 
22371 22377-22380 22383-22388 22440-22448 22495 
22561-22565 22571-22581 22607-22609 22644-22651 
22653-22654 22663-22664 22678-22679 22690 22708- 
22709 22763-22764 22801-22816 22823-22827 22835- 
22837 22854-22858 2291 1 22925-22926 22941-22947 
2297! 23007-23021 23046 23051-23052 23063 23066- 
23067 23074-23076 23085-23086 23098-23 1 0 1 23 1 09- 
23 1 1 1 23 ! 25-23 1 36 23 1 38-23 1 40 23206-23209 232 1 2- 
23215 23218-23219 23252-23256 23261-23262 23343- 
23344 23346 23356-23357 23379-23385 23392-23398 
23415-23418 23439-23450 23470-23472 23486 23492- 
23496 23521-23523 23555-23565 23675-23681 23704 
23718-23719 23731-23742 23760-23767 23802-23805 
23812-23813 23834-23835 23839-23840 23845-23848 
23865 23867-23870 23903-23904 23990-23992 24014- 
24018 24021-24024 24035-24040 24481-24490 25289- 
25290 25323-25325 25347-25354 25383-25401 25461- 
25470 26029-26031 261 16-26120 26270-26279 26294- 
26302 26337 26341-26344 26373-26374 26383-26385 
26389-26393 26415 26455-26459 26467-26470 26610- 
26612 26657-26659 26732 26742 26757-26771 26796- 
26798 26855-26857 26879 26882-26884 27100-27102 
27127-27132 27173-27174 27218 27247-27251 27269- 
27270 27497-27500 27520-2752 1 27562-27563 27586- 
27587 27600-27601 27621 27649-27654 27674-27676 
27784-27788 27807-27808 27812-27813 27865-27868 
27938-27939 27995-27998 28001-2801 1 28018-28039 
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28042-28043 28045-28086 28099-28100 28142-28145 
28 1 92-28 1 98 28263-28268 28286 283 1 5-283 1 6 28360 
28363-28364 28424 28468-28484 29250-29252 29278- 
29283 29304-29308 29328-29337 29343-29345 29354- 
29357 29432-29435 29529-29534 29655-29659 30150- 
30156 301 89-30 1 99 3036 1 -30368 



1 97-200 22 1 255-256 259-260 309 324-325 329-330 333- 
335 395 464-465 524-525 546-547 635 656 684 690-691 
847-848 852-859 872-875 891 900-904 913 919-922 929- 
931 957-958 969-971 981-985 1034-1037 1047 1092- 
1094 1109-1110 1123-1127 1235-1237 1242 1273-1279 
1307 1337 1409-1410 1431 1453-1454 1467-1469 1488- 
1489 1553-1555 1557-1559 1667-1668 1675 1705-1714 
1828 1840 1850-1852 1856-1860 1862-1863 1865-1873 
1879-1880 1885-1889 1912-1913 1925-1927 1945-1946 
1964-1966 1969-1970 1990 2058 2062 2130-2131 2222- 
2226 2275-2276 2306 2354-2355 2360-2367 2383-2388 
2393-2395 247 1 -2474 2480-25 11251 3-25 1 4 2540-254 1 
2597-2603 2663-2665 2679 2779 2806 2826-2827 2871- 
2873 2951-2955 2983-2986 2988-2989 3004 3006-3008 
3 1 07-3 1083131 31 44-3 1 46 3 1 5 1 -3 1 54 3306-3308 3310- 
331 1 3316-3321 3366 3377 3433 3441-3442 3448-3450 
3466 3512-3514 3526-3529 3555-3558 3565-3588 3679- 
3682 3693 3763-3765 3789-3794 3834-3835 3944-3955 
4067-4072 4 1 24-4 12641 60-4 1 62 4489-4493 45 1 2-45 1 6 
4555-4556 4562-4573 4607 4612-4614 4655 4666 4701- 
4704 4712-4713 4720-4725 4785-4789 4795-4809 4868- 
4871 4971-4974 5065 5073 5109-5115 5118 5192 5276- 
5278 5285-5287 5335-5336 5519-5521 5802 5805-5807 
5823 5846 5899-5906 5919-5921 5994-6000 6106-6109 
6155-6159 6284-6288 6290-6296 6300 6341-6343 6386 
6403-6404 6490 6533-6535 6542-6543 6551-6567 6859- 
6876 6982-6984 7203 7209-7212 7216-7219 7350-7352 
7450-7451 7482-7517 7536-7541 7554-7555 7608 7611- 
76 1 2 76 1 5-76 1 7 7630-7636 767 1 -7673 7678-7687 770 1 - 
7703 7734-7736 7757-7759 7763-7770 7805-7808 7815- 
7818 7822 7972-7975 7978-7983 7988 7990-7992 7994 
8002 8049-8056 8059-8063 8070 8079 8087-8089 8113- 
8114 8137-81598161 81 74-8 1 77 8206-82 1 3 822 1 -8229 
8234 8249 825 1 -8265 8297-8300 83 1 3-83 1 4 8349-8362 
8368-8369 8383-8389 8409-8414 8434-8452 8465-8476 
8497-8499 8506-8508 8512-8513 8534-8535 8537-8550 
8607-8609 8751-8753 8762-8767 89 1 7-8933 8997 9037 
9040-9045 9072-9074 9264-9265 9331-9333 9360-9361 
9391 -9392 9395-9396 9408-94 1 4 9429-9430 9444-9448 
9460 9472-9477 9486-9488 9522-9534 9561-9566 9617- 
9626 9682-9683 9709-971 3 9726-9727 9729-9731 9735- 
9738 9757-9762 9770-9771 9782-9783 9794-9795 9828 
9835-9840 9848-9852 9899-9904 9923-9924 9929-9935 
9954-9955 9965-9968 9981-9983 9989-9992 9997-10009 
10015-10016 10025-10026 10033-10037 10164-10166 
10275-10276 10278 10306 10311 10326-10328 10451- 
10453 10470-10473 10490-10493 10498-10503 10520- 
10522 10533-10534 10537-10538 10543-10549 10592- 
10594 10609-10611 10615-10623 10627 10881-10883 
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Tissue 
origin 


RNA 
Source 


Library 
Name 


SEQ ID NOS: 








10895-10898 10903 10931-10933 10945 10957-10958 
10971 10980-10985 1 1035-1 1037 1 1042-1 1044 1 1071- 
1 1075 1 1081 1 1 135 1 1 147-1 1 156 1 1 160 1 1217-1 1219 
11274-11275 11295-11296 11345-11350 11419-11422 
1 1468-1 1472 1 1476-1 1478 1 1546 1 1607-1 1608 1 1660- 
11661 11731-11734 11766-11768 11780-11782 11811- 
11832 11835-11836 11842 11901-11905 11921-11930 
1201 1-12015 12017-12022 12175-12176 12186-12193 
12206-12208 12225 12241-12244 12259-12262 12366- 
12397 12470-12471 12486-12518 12545-12546 12555- 
12559 1 26 15- 126 18 12637 12723 12729 12760-12762 
12785-12787 12796-12798 12803-12804 12829-12830 
12968-12969 12975-12976 12978-12981 12984-12992 
12997-12999 13087-13089 13107-13117 13425-13495 
13531-13535 13560-13562 13592-13595 13603-13605 
13931-13933 13954-13956 14023-14026 14058-14059 
14130-14131 14170-14172 14206 14228-14238 14261- 
14263 14298-14305 14382-14385 14505-14545 14604 
14626 14644-14648 1 4650-14651 14666-14668 14681- 
14685 14784 14789-14791 15182-15183 15257-15259 
15290-15293 15306-15320 15332-15335 15345-15346 
15358-15359 15386-15388 15400-15403 15454-15456 
15538-15541 15545-15546 15576-15577 15588-15589 
15661-15663 15699-15700 15789-15814 15869-15870 
15880 15902-15903 15988-15990 16044-16046 16075- 
16079 16096-16097 16121-16122 16130-16132 16168- 
16171 16200-16201 16219-16220 16269-16270 16279- 
16280 16451-16452 16461-16464 16470-16472 16484- 
16486 16496-16497 16535 16557 16570-16573 16579- 
16582 16623 16632-16634 16636-16637 16652 16686- 
16693 16727-16729 16851-16853 16875-16877 16894- 
16896 1691 1-16912 16921-16923 16943-16945 16954- 
16961 17038-17041 17046-17057 17094-17100 17105- 
17111 17131-17132 17237-17242 17279 17284-17285 
17330-17332 17335-17339 17372-17374 17441-17450 
1 7454- 1 7456 1 7493- 1 7496 1 76 1 0- 1 7636 1 7924- 1 7926 
17958-17962 17998-17999 18001-18003 18015-18016 
18029-18030 18376-18377 18421-18425 18492-18494 
18500-18501 18533-18534 18536-18537 18625-18626 
18655-18660 18671-18672 18691-18692 18717-18718 
18723-18726 18730-18732 18738-18744 18767-18769 
18778-18780 18787-18789 18796-18804 18806-18807 
18825-18828 18835-18838 18842-18845 18857-18880 
18894-18903 1 89 1 0 1 8919- 1 892 1 18925-18935 18941 
18946-18950 18960-18973 18976-18977 18996 19001- 
19009 19029-19035 19045-19048 19055 19057-19058 
19062-19066 19074-19083 19096-19101 19106-191 18 
19138-19140 19142-19148 19154-19155 19159 19254- 
19255 19257 19266-19267 19274 19283-19294 19306- 
19312 19316-19317 19345-19360 19362 19370 19380- 
19402 19405-19406 19415-19417 19422-19434 19442- 
19444 19458-19461 19484-19486 19494-19496 19515- 
19521 19548-19553 19560-19562 19564-19566 19574- 
19578 19593 19604-19608 19617-19619 19627-19655 
19667-19668 19683-19687 19689-19693 19727-19735 
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Tissue 
origin 


RNA 
Source 


Library 
Name 


SEQ ID NOS: 








19743-19751 19756 19759-19763 19768-19772 19804- 
19808 19814-19822 19855-19856 19921-19929 19933- 
19937 19939-19946 19948-19949 19953-19957 19962- 
19963 19965-19967 19972-19981 20015-20017 20029- 
20043 20048-20065 20074-20079 20087-20094 20099- 
20 1 02 20 1 06-20 1 1 3 20 1 20 20 1 22-20 1 27 20 1 30-20 1 32 
20 1 37-20 1 48 20 1 67-20 1 79 20 1 89-20 1 94 20208-202 1 4 
20235-20240 20250-20253 20265-20270 20274-20278 
20289-20296 20299 20305-20307 20316-20320 20328- 
20330 20345-20354 20391-20400 2041 5-2041 7 20425- 
20431 20437-20451 20485-20490 20497-20498 20501 
20510-20520 20524-20535 20537-20545 20554-20567 
20575-20578 20614-20619 20642-20643 20676-20681 
20686-2068 8 20698-2071 1 20726-2073 2 20752-20753 
20758-20766 20789-20797 20806-20812 20819-20821 
20824-20849 20853-20854 20858-20863 20865 20881 
20890-20900 20922-20923 20929-20935 20943 20952- 
20956 20963-20972 20977-20988 20991 20999-21004 
2 1 027-2 1 045 2 1 060-2 1 066 2 1 069-2 1087 21 097-2 1114 
2 1 1 22 2 1 1 45-2 1 1 5 1 2 1 202-2 1 207 2 1 223-2 1 226 2 1 233- 
21235 21248-21252 21256-21271 21277-21294 21301- 
21303 21326-21334 21340-21342 2135 1-21352 21377- 
2 1 397 2 1 408-2 1 409 2 1 434-2 1 439 2 1 447-2 1450 21458- 
2 1 46 1 2 1 477-2 1 482 2 1 495-2 1 500 2 1 5 1 6-2 1 530 2 1 587- 
21655 21913-21921 21929-21935 21967-21968 21973- 
2 1 974 2 1 978 2 1 989-2 1 993 2 1 995-220 1 8 22020-22029 
22042-22044 22050-22059 22074-22076 22092-22094 
22097 22 1 1 5-22 1 1 6 22 1 4 1 -22 1 43 22 1 52-22 1 56 22 1 60 
22 1 87-22 1 92 22 1 95-22 1 98 22204-22226 22246-22255 
22271-22289 22292-22299 223 14-223 1 8 22323-22328 
22333-22335 22343-22348 22358-22359 22365-2237 1 
22383-22388 22399-22408 22434-22435 22440-22448 
22495 22534-22539 22553-22558 22560 22571-22581 
22599-22602 22607-22609 22622-22628 22634-22643 
22653-22654 22661-22662 22700-22701 22707 22741- 
22742 22760-22762 22768-22770 22805-22816 22823- 
22829 22833-22834 22846-22849 22854-22858 22870- 
22874 22927-22938 22948-22950 22955-22957 22969- 
22971 22991-22994 23047-23050 23059-23060 23066- 
23067 23070-23071 23074-23076 23085-23086 23098- 
23101 231 17-23119 23123-23124 23218-23219 23242- 
23244 23249 23251 23261-23262 23358-23360 23382- 
23385 23392-23395 23439-23447 23470-23472 23489- 
23493 23510-2351 1 23514-23518 23524-23525 23532- 
23539 23543-23544 23682-23686 23704 237 1 8-237 1 9 
23761 23771-23780 23793-23797 23806-23809 23827- 
23833 23843-23844 23856-23860 23871-23877 23890- 
23892 23906-23910 23941-23956 23999-24001 24005- 
240 1 1 240 1 4-240 1 8 24026-24028 24056 24 1 26-24 1 29 
24772-24774 25306 253 1 6-253 1 8 25323-25325 25334- 
25335 25340-25341 25370-25375 25534-25536 25966- 
25968 26024-26028 26195 26209-26213 26235-26236 
26248-26252 26294-26302 26307-26309 26316-26321 
26327 26337 2634 1 -26344 26349 26359-26365 26373- 
26374 26383-26385 26401-26402 26405 2641 1 26424 
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Tissue 
origin 


RNA 
Source 


Library 
Name 


SEQ ID NOS: 








26440-26445 26453 26596-26602 2661 5-26616 26732 
26737 26796-26798 26843-26845 26850-26852 26858- 
26862 26876-26879 26891-26892 26980-26984 26988 
27048-27049 27052 27074-27077 27091 27105 27122- 
27126 27147-27149 27209-27213 27229-27232 27269- 
27270 27275-27276 27414-27431 27439-27443 27468 
27486-27492 27496 27498-27500 275 1 0-275 1 1 27589- 
27592 27602-27606 27622 27636-27639 27649-27654 
27658 27662-27672 27698-27699 27726-27739 27744- 
27748 27767-27768 27816-27818 27840-27844 27848- 
27852 27861-27864 27890-27892 27896-27927 27989- 
27990 280 1 9-28038 28097-28 1 00 28 1 42-28 14728161 
28 1 92-28 1 98 28204-28209 28290-28292 283 1 1 -283 1 3 
283 1 5-283 1 6 2836 1 -28362 28365-283 70 28420 28424 

1QA *5 ^ oS/tIO 7 8/1A/1 7R/1AR 7Q 1 17 7Q 1 7"* 7Q77R 

29283 29309-293 14 29332-29337 29364-29366 29378- 
29379 29940-29953 30 135-30 1 42 30 1 50-301 56 30 1 95- 
30199 30224-30232 30240-30242 30361-30368 


trachea 


Clontech 


TRC001 


1 77- 1 78 1 80- 1 8 1 255-256 395 518-519 546-547 847-848 
919-922 934-935 1312-1313 1431 1561 1667-1668 1875- 
1877 1879-1880 1884-1892 20 1 5-201 8 2370-2373 2516 
2926 295 1 -2955 300 1 3 1 65-3 1 69 3322-3323 344 1 -3442 
3525 3622-3623 3676 3840-3852 3949-3953 4067-4072 
4151-4155 41 58-4 1 59 4386-4387 45 1 5-45 1 6 5056 5253- 
5266 5337-5341 5530-5531 5846 6002-6004 6113 6226- 
6234 7618-7621 7745-7746 7794 7806-7808 7988 8041- 
8042 8342 8449-8452 8510-851 1 8543-8550 8576-8582 
8919-8933 9049-9062 9264-9265 9531 9729-973 1 9739- 
9742 9786-9790 9828 9848-9850 10306 10449-10450 
10551-10554 10869 10980-10985 11123-11124 11252- 
11273 11731-11734 11906-11907 12360 12374-12377 
12432-12433 12760-12762 12872-12881 13609-13612 
13632-13633 14004 14048-14053 14058-14059 14105- 
14106 14170-14172 14207-14208 14546-14549 14604 
15290-15291 15491-15495 15588-15589 16434-16437 
16636-16637 16666-16667 16727-16733 17073 17455- 
17456 17958-17962 18527 18633-18637 18673-18677 
18796 18857-18880 18882-18888 18894-18896 18975 
19057-19058 19074-19080 19084-19085 19138-19140 
19362 19370 19401-19402 19422-19431 19494-19496 
19749-19751 19764-19767 19953-19957 19962-19963 
1 9972- 1 998 1 20257-20262 20265-20270 20289-20296 
20441-20451 20472-20474 20548-20553 20631-20634 
20698-20707 20727-20732 20792-20797 208 1 3-208 1 5 
20929-20932 20952-20954 20973-20976 2 1060-2 1 066 
21097-21 100 21 137-21 140 21 171-21 174 21297-2 1298 
21403-21404 21410-2141621 -147-2 1 450 2 1973-2 1974 
21978 22135-22138 22171-22175 22358-22359 22383- 
22388 22455-22465 22551-22552 22634-22636 22760- 
22762 22828-22829 22870-22874 22955-22957 22969- 
22970 22972 23071 23222 23261-23262 23382-23385 

7*i77A ")111C\ 717A? 777A1 7^R77 ^^R's'i 7^871-7^87^ 

23890-23892 24 1 26-24 1 29 24772-24774 25306 25347- 
25354 26270-26272 2634 1 -26344 26469-26470 26665- 
26666 26876-26879 27052 27129-27132 27557-27559 
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i issue 
origin 


DMA 

Source 


Library 
Name 


SEQ ID NOS: 








27600-27601 27814-27815 27819-27820 28142-28145 
28233 29367 30141-30142 


uterus 


Clontech 


UTR00I 


124-125 188-191227-230 251-252 301 329-331 738-740 
919-922 1028 1047 1453-1454 1562-1564 1705-1714 
1 893- 1 90 1 1 9 1 2- 1 9 1 3 2366 23 74-23 77 2926 2988-2989 
3001 3205-3207 4557-4560 4712-4713 4971-4974 5903- 
5906 5919-5921 61 14-6136 6235-6237 6403-6404 6533- 
6535 6625-6626 6932-6938 7678-7680 7728 7771 7798- 
7801 7921-7923 7946 8010-8012 8084-8085 8090-8093 
8137-8141 8313-8314 8368-8370 8415 8420-8421 8689- 
8690 9072-9074 9264-9265 95 1 7-952 1 9535-9537 9577- 
9578 9828-9832 9848-9850 9929-9935 9953 10033- 
10037 10268-10272 10508-10512 10537-10538 10980- 
10985 11071-11075 11135 1 1505-1 1506 1 1546 11609 
11731-11734 11803-11804 12023-12026 12046-12049 
12190-12191 12378-12397 12432-12433 12894-12897 
13107-13117 13592-13597 13888-13895 13954-13956 
14058-14059 14261-14263 14445-14447 14604 14650- 
14651 14988-14992 15182-15183 15187-15189 15290- 
15291 15390 15576-15577 15699-15700 15855-15857 
16145-16146 16174-16H6 16600 16643-16648 16716- 
16723 16851-16853 17330-17332 17454 17958-17962 
18015-18016 18527 18655-18658 18673-18677 18761 
18789 18825-18834 18894-18896 18899-18903 18936- 
18939 19036-19039 19074-19083 19362 19370 19375- 
19379 19387-19389 19442-19444 19560-19562 19609- 
19615 19693 19727-19732 19764-19767 19816-19818 
19926-19929 19933-19937 19950 19981 20029-20043 
20 1 20 20 1 22-20 127 201 46-20 1 48 20 1 5 1 -20 1 54 20289- 
20296 20298 20328-20330 20366-20368 20401-20405 
20427-20431 20469-20471 20491-20494 20554-20557 
20602-20606 20629-20630 20649-20652 20689-20692 
20753 20758-20767 20801-20805 20858-20862 20864 
20938-20942 21005-21008 21072-21075 21213-21215 
21281-21294 21377-21397 2191 1-21912 21955-21957 
21978-21982 22019-22025 22050-22055 22090-22091 
22 1 87-22 1 92 222 1 8-22224 2225 1 -22252 2226 1 -22264 
22358-22359 22362-22364 22373 22405-22408 22571- 
22581 22622-22624 22644-22651 22663-22664 22887- 
22891 22955-22957 22969-22970 23047-23050 23094- 
23097 23 1 4 1 23425-23427 23439-23447 23543-23544 
24029-24033 24 1 30-24 1 44 25085-25090 25340-2534 1 
25374-25375 254 1 6-254 1 7 2622 1 -26223 26270-26272 
26285-26290 26327 26607-26609 26676-26677 26755- 
26756 26853-26854 26860-26862 27 1 73-271 74 27294 
27348-27353 27493-27496 27602-27606 27636-27639 
27649-27654 27729-27739 27861-27864 27896-27927 
28105-28121 28133-28137 283 1 1-283 1 3 28424 28426- 
28428 29339-29340 29378-29379 29962-29963 30150- 
30156 



*The 16 tissue-mRNAs and their vendor source, are as follows: 1) Normal adult brain mRNA 
(lnvitrogen),2) normal adult kidney mRNA (Invitrogen), 3) normal adult liver mRNA (Invitrogen), 



WO 01/075067 PCT/US01/08631 
4) normal fetal brain mRNA (Invitrogen), 5) normal fetal kidney mRNA (Invitrogen), 6) normal 

fetal liver mRNA (Invitrogen), 7) normal fetal skin mRNA (Invitrogen), 8) human adrenal gland 

mRNA (Clontech), 9) human bone marrow mRNA (Clontech), 10) human leukemia lymphablastic 

mRNA (Clontech), 11) human thymus mRNA (Clontech), 12) human lymph node mRNA 

(Clontech), 13) human spinal cord mRNA (Clontech), 14) human thyroid mRNA (Clontech), 15) 

human esophagus mRNA (BioChain), 1 6) human conceptional umbilical cord mRNA (BioChain). 
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[SEQID 

NO: 



38 

39 

40 

41 

42 

43 

44 

45~ 

46 

47 

48 

49 

50 

51 



SEQ ID NO: 
of peptide 
sequence 



30369 
$0370 
30371 
30372 
30373 
30374 
30375 
30376 
30377 
30378 
30379 
30380 
30381 
30382 
30383 
30384 
30385 
30386 
30387 
30388 
30389 
30390 
30391 
30392 
30393 
30394 
30395 
30396 
30397 
30398 
30399 
30400 
30401 
30402 
30403 
30404 
30405 
30406 
30407 
30408 
30409 
30410 
3041 1 
30412 
30413 
30414 
30415 
30416 
30417 
30418 
30419 



Met 
hod 



SEQ ID NO: 
in USSN 
09/540,217 



[B_ 



|B_ 

JeT 

1 1 0 

ib rrr 

B 12 
B 13 
B 14 
B 15 
|B |l6 
B 17 
IB 18 
tl9~ 
|20" 
|B 21 

HT |24~ 
B 25 
|B l26 
|B |27 
1b 28 

TB |30" 
TTT 
TB T32" 
B 33 
IB 34 
[35" 
[36" 
[37" 

IeT [39" 

|B 40 

|B |42 
|b [43 

|B te~ 

[45" 
TB" [46" 
147" 
[B [48" 
|B [49" 
50" 



Nucleotide 
location of first 
codon for peptide 
sequence 



104 



12 
198 



346 



44 
264 
483 
140 



25 



605 



124 
44 



147 



201 

249 

4J 

26 

259 

J 

964 
298 
115 
148 
383 



363 



64 



380 



14 



Nucleotide locution of last 
codon for last amino acid 
of peptide sequence 



76 



Amino acid sequence ( X=Unkno\vn, 
*-Stop codon, /^possible nucleotide 
deletion, \= possible nucleotide insertion) 



B 



51 



735 
783 

266 

1113 

164 

279 

405 

687 

598 

960 

350 

465 

1556 

838 

372 

1404 

2013 

381 

755 
912 
315 
310 
330 
411 

257 

597 

862 

515 
816 
142 
2328 
759 
2121 
449 
396 
318 
483 
1 125 
831 
602 
324 
199 
1007 
583 
432 
249 
798 
1070 
225 
2673 
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erf* in 
NO: 


of peptide 
sequence 


Met 
hod 


SKQ ID NO: 
in USSN 
09/540,217 


Nucleotide 
locution of first 
codon for peptide 
sequence 


Nucleotide location of last 
codon for last amino ncid 
of peptide sequence 


Amino acid sequence ( \=Unknown, 
*=Stop codon, /^possible nucleotide 
deletion. \=possible nucleotide insertion) 


52 


30420 


B 


52 


1 


258 




53 


3042 1 


B 


54 


i 
1 


624 




54 


30422 


C 


55 


1 66 


333 




55 


30423 


B 


56 


*> AO 

298 


"» Q A 

j>8U 




56 


30424 


C 


57 


1 39 


^79 





57 


30425 


B 


58 


1 


1 5 / 




58 


30426 


B 


•T A 

:>9 


1 


44 / 




59 


30427 


B 


60 


1 


5/9 




60 


30428 


B 


6 1 


1 


1 IDy 




61 


30429 


B 


62 


I 


8 1 o 




62 


30430 


B 


63 


i 


ceo 

558 




63 


30431 


B 


64 


l 


C ,\ A 

540 




64 


30432 


B 


65 


l 






65 


30433 


B 


66 


i 


£1 A O 

648 




66 


30434 


B 


67 


i 


798 




67 


30435 


B 


68 


i 


1 A C C 

1455 




68 


30436 


B 


69 


i 


1278 




69 


30437 


B 


70 


88 


"» A I *"> 

_>0 1 2 




70 


30438 


B 


71 


1 


1 092 




71 


30439 


B 


72 


575 


1 A'* "J 

1 Oj J 




72 


30440 


B 


73 


644 


926 




73 


30441 


B 


74 


1 


1239 




74 


30442 


B 


75 


1 


1 A*7 A 

1074 




75 


30443 


B 


76 


81 


a /in 

467 




76 


30444 


C 


77 


44 


286 




77 


30445 


B 


78 


1 


A^ 

297 




78 


30446 


B 


79 


1 


978 




79 


30447 


B 


80 


72 


715 




80 


30448 


B 


81 


1 


1 2Vo 




81 


30449 


B 


82 


63 


1 62 




82 


30450 


C 


83 


22 


420 




83 


30451 


C 


84 


201 


733 




84 


30452 


C 


85 


4 1 7 


57:> 




85 


30453 


B 


86 


1 


2o / 




86 


30454 


B 


87 


1 1 2 


~I "* o 




87 


30455 


C 


88 


260 


^79 




88 


30456 


B 


89 


77 


j 99 




89 


30457 


B 


90 


1 58 


1 1 A 

420 




90 


30458 


B 


91 


1 


1 A 1 *7 
1 4 J / 




91 


30459 


C 


92 


22 


J 2 1 




92 


30460 


B 


93 


1 


54:> 




93 


30461 


B 


94 


142 


2 /98 




94 


30462 


B 


95 


887 


8434 




95 


30463 


B 


96 


1 


1014 




96 


30464 


B 


97 


I 


119/ 




97 


30465 


B 


98 


16 


555 




98 


30466 


B 


99 


I 


423 




AA 
VV 


"> A ,1 / 1 

jU4o / 


D 
D 


1 AA 


i 

i 


As 1 
U _' 1 




100 


30468 


B 


101 


233 


556 




101 


30469 


B 


102 


192 


883 




102 


30470 


C 


103 


65 


274 
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SEO ID S 

NO: o 
s 


ID n 

f peptide h 
cqucnce 


tot < 

iei 

od i 

(J 


n USSN 1 
9/540,217 c 
s 


t tirlfnfiilc P 

ocarion of first c 
odon for peptide c 
cquence 


Nucleotide location of last 
odon for last amino acid * 
if peptide sequence < 


linino acid sequence ( X=Unknown, 
=Stop codon, /^possible nucleotide 
leletion, \= possible nucleotide insertion) 


103 : 


J0471 ( 


: 


04 : 


528 - 


546 




104 : 


50472 I 


3 


105 J 


$0 


3900 




105 : 


50473 I 




106 


1 ! 






106 : 


50474 ( 




107 


1 


Z79 




107 : 


$0475 < 




108 ; 


246 


368 




io8 : 


30476 1 


a 


109 


I 


819 




109 


50477 1 


3 


1 10 


1 


534 




no 


30478 1 


3 


1 1 1 


1 


379 




ni 


30479 


B 


1 12 


80 


2747 




112 


30480 i 


c 


1 13 


139 


A 1 A 

414 




113 


30481 


c 


1 14 


1 


330 




114 


30482 


B 


1 15 


53 


618 




115 


30483 


B 


1 16 


1 


426 




116 


30484 


C 


1 17 


135 


296 




117 


30485 


c 


118 


239 


432 




118 


30486 


c 


1 19 


381 


776 




119 


30487 


B 


120 


1 


381 




120 


30488 


C 


121 


42 


1 75 




121 


30489 


C 


122 


I 


399 




122 


30490 


B 


123 


1 


792 




123 


30491 


B 


124 


I 


894 




124 


30492 


B 


125 


1 


3498 




125 


30493 


B 


126 


8 


874 




126 


30494 


B 


127 


1 


2160 




127 


30495 


B 


128 


1 


1 776 




128 


30496 


B 


129 


1 


567 




129 


30497 


B 


130 


195 


728 




130 


30498 


B 


131 


1 


615 




131 


30499 


B 


132 


1 


420 




132 


30500 


B 


133 


661 


271 1 




133 


30501 


B 


134 


1 


62 1 




134 


30502 


C 


136 


I 


465 




135 


30503 


C 


137 


1 13 


502 




136 


30504 


c 


139 


78 


269 




137 


30505 


c 


140 


98 


472 




138 


30506 


B 


141 


403 


533 




139 


30507 


C 


142 


64 ' 


3 1 5 




140 


30508 


B 


143 


1 


c n i 

59 1 




141 


30509 


C 


144 


528 


1 1 C 1 

1151 




142 


30510 


C 


145 


I 


AAA 

414 




143 


30511 


B 


146 


1 


9^6 




144 


30512 


C 


147 


91 


19} 




145 


30513 


C 


148 


562 


705 




146 


30514 


C 


149 


1 22 


3 1 3 




147 


30515 


B 


150 


566 


1535 




148 


30516 


C 


151 


75 


248 




149 


30517 


C 


152 


1 


624 




1 50 


-i AC 1 O 




i }j 


J J 1 


655 




151 


30519 


C 


154 


315 


497 




152 


30520 


c 


155 


262 


554 




153 


30521 


c 


156 


1 


282 





231 



WO 01/075067 



PCT/US01/08631 



SEO ID 

NO: 


SEQ ID NO: 
of peptide 
sequence 


Mel 
hod 


SEQ ID NO: 
in USSN 
09/540,2 1 7 


Nucleotide 
location of first 
codon for peptide 
sequence 


Nucleotide location of last 
codon for last ammo acid 
of peptide sequence 


Amino acid sequence ( X— Unknown, 
*=Slop codon. /-possible nucleotide 
deletion, \=possible nucleotide insertion) 


154 


30522 


B 


157 


1 


508 




155 


30523 


C 


158 


243 


545 




156 


30524 


B 


159 


8 


395 




157 


30525 


c 


160 


33 


194 




158 


30526 


B 


161 


50 


355 




159 


30527 


B 


162 


128 


1230 




160 


30528 


B 


163 


243 


710 




161 


30529 


B 


164 


121 


742 




162 


30530 


B 


165 


152 


227 




163 


30531 


C 


166 


156 


503 




164 


30532 


B 


167 


67 


(280 




165 


30533 


B 


168 


i 


444 




166 


30534 


B 


169 


161 


206 




167 


30535 


B 


170 


189 


1207 




168 


30536 


B 


171 


1 


613 




169 


30537 


B 


172 


1 


70 




170 


30538 


C 


173 


611 


751 




171 


30539 


B 


174 


398 


2472 




172 


30540 


B 


175 


87 


646 




173 


30541 


B 


176 


1 


1455 




174 


30542 


C 


177 


1 


339 




175 


30543 


B 


178 


1 


1458 




176 


30544 


B 


179 


278 


766 




177 


30545 


B 


181 


85 


749 




178 


30546 


B 


182 


50 


498 




179 


30547 


C 


183 


1 


522 




180 


30548 


B 


184 


90 


482 




181 


30549 


B 


185 


86 


442 




182 


30550 


C 


187 


129 


308 




183 


30551 


C 


188 


1 


414 




184 


30552 


B 


190 


1 


378 




185 


30553 


C 


192 


252 


308 




186 


30554 


B 


193 


1 


576 




187 


30555 


C 


194 


1093 


131 1 




188 


30556 


B 


195 


45 


324 




189 


30557 


B 


196 


1 


249 




190 


30558 


C 


197 


309 


443 




191 


30559 


C 


198 


615 


866 




192 


30560 


B 


199 


86 


1332 




193 


30561 


B 


200 


49 


334 




194 


30562 


B 


201 


64 


638 




195 


30563 


C 


202 


195 


338 




196 


30564 


C 


203 


1 


357 




197 


30565 


B 


204 


1 


693 




198 


30566 


C 


205 


121 


291 




199 


30567 


C 


206 


156 


380 




200 


30568 


C 


207 


1211 


1456 




201 


30569 


B 


208 


62 


328 




202 


30570 


C 


209 


105 


179 




203 


30571 


B 


210 


229 


1483 




204 


30572 


B 


21 1 


1 


749 





232 



WO 01/075067 



PCT/USO 1/08631 



SKO ID S 

NO: g 

s 


EQ ID NO: ft 
f peptide ti 
equence 


let 5 
od i 

C 


iEQIDNO: ? 
n USSN 1 
19/540,217 c 

s 


Nucleotide 

ocation of first c 
odon for peptide c 
equence 


Nucleotide location or last 
odon for last amino acid * 
f peptide sequence t 


tmino acid sequence ( X-Unknown, 
-Stop codon, /-possible nucleotide 
lelelion. \=possible nucleotide insertion) 


205 : 


>0573 1 


3 


■> 1 o 
1 1 Z 


i 


on 




206 : 


30574 ( 


— ■< 


I 1 _> 


1 Z 1 


>0 f 




207 : 


30575 I 


3 - 


2 14 


i z 1 l 


ISA 
+ 30 




208 : 


50576 1 


3 


1 1 3 


1 


>ai i 




209 : 


50577 1 


3 ; 


216 < 




1 1 0 




210 : 


30578 1 


3 


I 1 1 


11/1 i 


IRS 




21 1 


30579 1 




Z 1 o ( 


CO Q 


1 447 

1 I 




212 


30580 < 




219 


o<o 


y / f 




213 


30581 ] 


B 


ZzO 


1 


R47 
S4 1 




214 


30582 


B 


22 1 


DO 


.?4_> 




215 


30583 


B 


222 




Q 1 1 




216 


30584 


B 


223 


/I /I 

<+4 


>oz 




217 


30585 


B 


224 


i 
1 


d7Q 

4Z7 




218 


30586 


B 


225 


O / 


^ 1 7 
3 1 Z 




219 


30587 


C 


22o 


A A 
44 


34J 




220 


30588 


c 


227 


/I 1 

4 1 


ORA 
ZoO 




221 


30589 


c 


228 


i i /if 
1 143 


1 170 
I 3 1 Z 




222 


30590 


B 


229 


i 
1 


770 
/ZU 




223 


30591 


C 


2^0 


1 


43U 




224 


30592 


C 


231 


38 


Z9 / 




225 


30593 


B 


232 


61 j 






226 


30594 


B 


233 


o 1 3 


05 J 




227 


30595 


C 


234 


2_>5 


433 




228 


30596 


B 


235 


j 19 


0 1 3 




229 


30597 


C 


236 


ice 

255 


4y4 




230 


30598 


B 


237 


1 06 


Ann 




231 


30599 


B 


238 


1 


034 




232 


30600 


B 


239 


1 


An/1 
034 




233 


30601 


B 


240 


A"i 

243 


1 ^A 
330 




234 


30602 


B 


24 1 


1 


017 




235 


30603 


C 


242 


JO 


7 1 S 
Z I J 




236 


30604 


B 


24j 


1 


7RS 
Zoo 




237 


30605 


C 


244 


o ^ 
Z3 


1 OO 




238 


30606 


B 


245 


1 


s7d 
3 / H 




239 


30607 


B 


246 


I 


1 7S7 
1 Z3 / 




240 


30608 


B 


247 


loz 


0 A1 
ZO.) 




241 


30609 


C 


z4& 


OO 


7H7 
ZU / 




242 


306 10 


B 


249 


1 94 


z / o 




243 


3061 1 


B 




i 
I 


1 A7 1 
1 o / 1 




244 


30612 


C 


25 1 


I 1 O 


3 1 I 




245 


30613 


B 


O co 

Z3z 


QC 
OO 


MRS 




246 


30614 


B 


25j 








247 


30615 


B 


254 


AA*7 


1 1 03 




248 


30616 


B 


255 


1 


Vo 1 




249 


30617 


B 


236 


A < A 

43U 


J 1 J 1 




250 


30618 


B 


257 


900 


1 1 OO 




251 


30619 


C 


258 


5 


07 1 
Z / I 




0 SO 
J. J J. 




B 


259 


65 


689 




253 


30621 


C 


260 


1 


321 




254 


30622 


B 


261 


1 


137 




255 


30623 


B 


262 


34 


282 





233 



WO 01/075067 



PCT/US01/08631 



SfcQ ID 
NO: 


SEQ ID NO: 
of peptide 
sequence 


Mel 
hod 


SEQ ID NO: 
in USSN 
09/540,217 


Nucleotide 
locarion of first 
cod on for peptide 
sequence 


Nucleotide location of last 
codon for last amino acid 
of peptide sequence 


Amino acid sequence ( X — Unknown, 
*=Stop codon, /=possible nucleotide 
deletion, \=possible nucleotide insertion) 


256 


30624 


B 


263 


46 


856 




257 


30625 


c 


264 


157 


468 




258 


30626 


B 


265 


148 


403 




259 


30627 


C 


266 


248 


481 




260 


30628 


B 


267 


171 


393 




261 


30629 


B 


268 


1 


1078 




262 


30630 


B 


269 


1 


550 




263 


30631 


B 


270 


1 


1455 




264 


30632 


B 


271 


171 


602 




265 


30633 


B 


272 


1 


1056 




266 


30634 


B 


273 


1 


1 101 




267 


30635 


B 


274 


1 


2335 




268 


30636 


B 


275 


303 


419 




269 


30637 


B 


276 


1 


615 




270 


30638 


B 


277 


1 


543 




271 


30639 


B 


278 


1 


1602 




272 


30640 


C 


279 


585 


1001 




273 


30641 


C 


280 


260 


379 




274 


30642 


B 


281 


1 


1437 




275 


30643 


C 


282 


22 


321 




276 


30644 


B 


283 


1 


843 




277 


30645 


B 


284 


142 


2796 




278 


30646 


B 


285 


458 


7217 




279 


30647 


B 


286 


84 


186 




280 


30648 


C 


287 


67 


229 




281 


30649 


C 


288 


15 


245 




282 


30650 


c 


289 


125 


232 




283 


30651 


B 


290 


1 


594 




284 


30652 


B 


291 


376 


670 




285 


30653 


C 


292 


82 


405 




286 


30654 


B 


293 


35 


651 




287 


30655 


B 


294 


56 


487 




288 


30656 


C 


295 


313 


498 




289 


30657 


C 


296 


1 18 


261 




290 


30658 


B 


297 


198 


1868 




291 


30659 


B 


298 


1 


1665 




292 


30660 


C 


299 


73 


108 




293 


30661 


B 


300 


1 


408 




294 


30662 


B 


301 


I 


444 




295 


30663 


B 


302 


8 


311 




296 


30664 


C 


303 


144 


350 




297 


30665 


B 


304 


1 


669 




298 


30666 


C 


305 


416 


820 




299 


30667 


B 


306 


253 


837 




300 


30668 


B 


307 


44 


475 




301 


30669 


B 


308 


185 


885 




302 


30670 


C 


309 


206 


337 




303 


30671 


B 


310 


1 


393 




304 


30672 


B 


31 I 


1 


1259 




305 


30673 


B 


312 


24 


434 




306 


30674 


B 


313 


44 


2687 





234 



WO 01/075067 



PCT/US01/08631 



SKQ ID NO: 
of peptide 
sequence 



Met 
hod 



SEQ ID NO: 
n USSN 
09/540,217 



Nucleotide 
location of first 
codon for peptide 
sequence 



Nucleotide location of last 
codon for last amino acid 
of peptide sequence 



Amino acid sequence ( X-Unknown, 
*=Stop codon, /=possible nucleotide 
deletion, ^possible nucleotide insertion) 



50675 



B 



30676 



B 



14 



154 



15 



288 



770 



30677 



16 



85 



683 



30678 



B 



17 



873 



30679 



B 



18 



737 • 



30680 



19 



690 



30681 



B 



320 



58 



487 



30682 



B 



21 



16 



30683 



B 



22 



25 



772 



30684 



B 



23 



42 



271 



30685 



24 



16 



59 



30686 



25 



74 



280 



30687 



326 



221 



545 



30688 



B 



27 



192 



64 



30689 



328 



390 



38 



30690 



B 



29 



151 



4215 



30691 



B 



330 



2076 



30692 



331 



465 



30693 



B 



32 



40 



50 



30694 



B 



333 



489 



30695 



B 



334 



285 



744 



30696 



335 



96 



47 



30697 



336 



213 



26 



30698 



337 



776 



!84 



30699 



B 



338 



201 



17 



30700 



339 



2713 



30701 



340 



894 



30702 



B 



341 



3842 



30703 



542 



745 



131 



30704 



B 343 



82 



411 



30705 



44 



126 



2123 



30706 



B 



345 



57 



1641 



30707 



346 



211 



654 



30708 



B 



347 



44 



266 



30709 



348 



927 



30710 



49 



20 



124 



30711 



50 



455 



30712 



351 



188 



304 



30713 



352 



30714 



53 



140 



298 



30715 



B 



354 



73 



2171 



30716 



355 



374 



30717 



B 



356 



150 



;98 



30718 



357 



585 



30719 
30720 



358 



1716 



(59 



81 



9i: 



30721 
[3Q722 

30723 
1 30724 

30725 



B 



360 
361 
362 
363 
364 



249 
474 



28 



770 

2875 

483 

251 

407 



235 



WO 01/075067 



PCT/US01/08631 



S£Q ID 


SKQ ID iNO: 


Met 


ShQ ID INO: 


Nucleotide 


Nucleotide location of last 


Amino acid sequence ( X=Unknown, 


NO: 


of peptide 


hod 


in USSiM 


location of first 


codon for last amino acid 


•-Stop codon, /-possible nucleotide 




sequence 




09/540,217 


codon for peptide 


of peptide sequence 


deletion, \=possible nucleotide insertion) 










sequence 






358 


30726 


c 


365 


88 


204 




359 


30727 


B 


366 


474 


684 




360 


30728 


C 


367 


41 


394 




361 


30729 


B 


368 


253 


1044 




362 


30730 


B 


369 


468 


Mil 




363 


30731 


B 


370 


1 


558 




364 


30732 


B 


371 


21 


345 




365 


30733 


B 


372 


1 


744 




366 


30734 


B 


373 


I 


795 




367 


30735 


B 


374 


1 


685 




368 


30736 


B 


375 


94 


414 




369 


30737 


C 


376 


86 


268 




370 


30738 


B 


377 


1 


1003 




37] 


30739 


B 


378 


41 


1385 




372 


30740 


B 


379 


1 


510 




373 


30741 


B 


380 


40 


746 




374 


30742 


B 


381 


100 


1991 




375 


30743 


B 


382 


1 


267 




376 


30744 


C 


383 


168 


278 




377 . 


30745 


C 


384 


173 


208 




378 


30746 


B 


385 


141 


4538 




379 


30747 


B 


386 


I 


4086 




380 


30748 


C 


387 


398 


474 




381 


30749 


B 


388 


1 


762 




382 


30750 


B 


389 


1 


1584 




383 


30751 


B 


390 


1 


2703 




384 


30752 


B 


391 


1 


489 




385 


30753 


B 


392 


527 


780 




386 


30754 


B 


393 


1 


4050 




387 


30755 


B 


394 


859 


2958 




388 


30756 


B 


395 


639 


2307 




389 


30757 


B 


396 


1 


642 




390 


30758 


B 


397 


1 


3639 




391 


30759 


B 


398 


219 


540 




392 


30760 


B 


399 


1 


3225 




393 


30761 


B 


400 


1 


7552 




394 


30762 


C 


401 


626 


1201 




395 


30763 


C 


402 


627 


827 




396 


30764 


c 


403 


1 


243 




397 


30765 


B 


404 


335 


538 




398 


30766 


B 


405 


41 


409 




399 


30767 


B 


406 


160 


540 




400 


30768 


B 


407 


1 


597 




401 


30769 


B 


408 


1 


1605 




402 


30770 


B 


409 


1 


351 




403 


30771 


B 


410 


65 


601 




404 


30772 


B 


41 1 


1 


870 




405 


30773 


B 


412 


91 


2867 




406 


30774 


B 


413 


33 


410 




407 


30775 


B 


414 


298 


343 




408 


30776 


B 


4 15 


70 


310 





236 



WO 01/075067 



PCT/US01/08631 



SEQ1D SEQIDNO: 
NO: of peptide 
[sequence 



Met 
hod 



SEQ 10 NO: 
in USSN 
09/540,217 



Nucleotide 
location of first 
cod on for peptide 
sequence 



Nucleotide location of last 
codon for last amino acid 
of peptide sequence 



Amino acid sequence ( X=Unknow n , 
-Stop codon, /^possible nucleotide 
deletion, V=possiblc nucleotide insertion) 



1 30777 
130778 



B 416 



64 



1929 



B 417 



298 



30779 
30780 
30781 
30782 
1 30783 
30784 
30785 
[30786 
30787 
30788 
30789 
30790 
30791 
1 30792 
30793 
1 30794 
30795 
[30796 
30797 
30798 
30799 
30800 
30801 
30802 
1 30803 
30804 
130805 
30806 
30807 
30808 
30809 
30810 
30811 
30812 
30813 
30814 
1 30815 
30816 
30817 
30818 
1 30819 
1 30820 
30821 
30822 
130823 
30824 
1 30825 
30826 
30827 



[B [418 
|B 1419 
|B 1420 
|B 421 
422 
423 
424 
IB 425 
]426 
IB 427 
428 
429 
TeT 430 
|B 431 
432 
IB 433 
B 434 
B 435 
IB 436 
437 
|C 438 
|439 
440 
|B 441 
[442 ~ 
443 
444 " 
[445 " 
446 " 
447 
[448 " 
|449 
|C 450 
|B |451 
|B 452 ~ 
453 
454 " 
\C |455 
B 456 
B 457 
|B |458 " 
|B |459~ 
|b [460 " 
|b |461 " 
B 462 
B 463~ 
|B 464" 
465~ 
466 



44 
126" 



27 



;i8 

|896 
1 106 
|52" 

|T 

|T67 
|144 

rr 

HF36 



1 1 10 

1175 
35 



71 

25 
[406 
[148 

80 



300 



58 



>76 
1 678 
1 88 

300 



780 



1120 



2 612 

10 

111 

75 

57 

230 

44 

746 
486 

115 
309 
402 
309 
492 
296 
786 

1303 

419 

489 

199 

239 

303 

181 

1896 



344 
135 
595 
228 
' 106 
" 375 
" 437 
357 
729 
1287 
410 
411 
420 
555 
1035 
807 
1485 
2082 
819 
998 
1871 
1703 
594 
245 



237 



WO 01/075067 



PCT/US01/08631 



SEQ IU 

NO: 


SEQ ID NO: 
of peptide 
sequence 


Mel 
hod 


SEQ ID NO: 
in Uooni 
09/540,217 


Nucleotide 
location of first 
codon for peptide 
sequence 


Nucleotide location of last 
codon lor last amino acid 
of peptide sequence 


Amino acid sequence ( X-Unknown, 

— OlOp COUUn, f — puaaiuic innicutivjc 

deletion, \-possiblc nucleotide insertion) 


460 


30828 


c 


467 


1 


387 




461 


30829 


B 


468 


1 


1678 




462 


30830 


B 


469 


1 


533 




463 


30831 


B 


470 


347 


656 




464 


30832 


B 


471 


1 


1098 




465 


30833 


B 


472 


224 


1518 




466 


30834 


C 


473 


44 


244 




467 


30835 


B 


474 


1 


1251 




468 


30836 


B 


475 


1 


428 




469 


30837 


B 


476 


1 


495 




470 


30838 


C 


477 


233 


373 




471 


30839 


B 


478 


8 


950 




472 


30840 


C 


479 


1 


813 




473 


30841 


B 


480 


1 


1071 




474 


30842 


C 


481 


224 


418 




475 


30843 


B 


482 


39 


851 




476 


30844 


B 


483 


1 


2006 




477 


30845 


B 


484 


1 


561 




478 


30846 


B 


485 


167 


227 




479 


30847 


B 


486 


1 


777 




480 


30848 


B 


487 


1 


645 




481 


30849 


B 


488 


1 


1749 




482 


30850 


C 


489 


26 


847 




483 


30851 


C 


490 


243 


392 




484 


30852 


c 


491 


303 


407 




485 


30853 


c 


492 


23 


300 




486 


30854 


B 


493 


131 


336 




487 


30855 


C 


494 


64 


156 




488 


30856 


B 


495 


180 


712 




489 


30857 


B 


496 


1 


1 104 




490 


30858 


B 


497 


24 


917 




491 


30859 


B 


498 


65 


228 




492 


30860 


B 


499 


1 


2172 




493 


30861 


B 


500 


1 


1338 




494 


30862 


B 


501 


1 


795 




495 


30863 


C 


502 


181 


410 




496 


30864 


B 


503 


69 


1322 




497 


30865 


B 


504 


531 


1315 




498 


30866 


C 


505 


24 


320 




499 


30867 


B 


506 


1 


791 




500 


30868 


B 


507 


1 


3256 




501 


30869 


C 


508 


361 


549 




502 


30870 


B 


509 


729 


3252 




503 


30871 


B 


510 


424 


1710 




504 


30872 


C 


51 1 


247 


750 




505 


30873 


B 


512 


1 1 


124 




506 


30874 


B 


514 


1 16 


1079 




507 


30875 


B 


515 


1 


766 




508 


30876 


B 


516 


185 


796 




509 


30877 


B 


517 


1 


456 




510 


30S7S 


B 


518 


99 


435 
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SEQ ID 

NO: 



SEQ ID NO: 
of peptide 
sequence 



I Met [SEQ ID NO: 
| hod in USSN 

09/540,217 



Nucleotide 
location of first 
codon for peptide 
sequence 



Nucleotide location of last 
codon for last amino acid 
of peptide sequence 



Amino acid sequence ( X=Unknown, 
*=Stop codon, /=possible nucleotide 
deletion, \-possihle nucleotide insertion) 



511 



512 



30879 



B 519 



30880 



[B 520 



54 



834 



246 



514 



30881 



B 521 



372 



50882 



522 



78 



305 



515 



516 



30883 



523 



29 



484 



30884 



B 524 



459 



517 



[30885 
30886 



B 525 



630 



889 



518 



519 



520 



B 526 



95 



43 



30887 



B 527 



53 



30888 



B 528 



529 



521 



522 



523 



30889 



B 529 



62 



400 



30890 



B 530 



441 



30891 



531 



27 



524 



525 



526 



527 



30892 



B 532 



909 



30893 



B 534 



669 



268 



30894 



B 535 



293 



826 



1 30895 
130896 



536 



55 



528 



529 



537 



488 



706 



30897 



538 



26 



1 1 



530 



30898 



539 



30 



85 



531 



532 



533 



534 



30899 



B 540 



789 



30900 



B 541 



63 



58 



30901 



B 542 



900 



30902 



B 543 



728 



535 



536 



30903 



B 544 



112 



220 



30904 



B 545 



49 



386 



537 



30905 
30906 



B 546 



585 



538 



539 



B 547 



328 



531 



30907 



|B 548 



10 



987 



540 



30908 



|B 549 



49 



248 



541 



30909 



B 550 



31 



368 



542 



30910 



B 551 



80 



1098 



543 
544 



3091 1 



B 552 



1364 



545 



30912 



553 



1294 



309 1: 



B 554 



1995 



546 



1 30914 
130915 



IB 555 



279 



547 



B 556 



75 



715 



548 



[30916 
30917 



B 557 



636 



549 



550 



B 558 



1331 



1600 



| 30918 
130919 



B 559 



406 



551 



552 



560 



38 



206 



30920 
30921 



B 561 



1266 



554 



:>:o 



562 



;092: 



B 563 



10923 



B 564 



359 



501 



31^ 



465 



94 



683 



556 



jQ924 
30925 



B 565 



570 



557 



B 566 



139 



1734 



558 
559 
560 
561 



30926 
30927 
30928 
30929 



B 567 

B 568 

B 569 

B 570 



658 



810 
1548 
395 
567 
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SEQ ID 


SKQ II) NO: 


Met 


SEQ 10 NO: 


Nucleotide 


Nucleotide location of last 


Amino acid sequence ( X=Unknown, 


vrv. 


of peptide 


hod 


in 1 

In L'cOt> 


location oi iirsi 


cotton iu> idM annuo hciu 


^-^Cliin r t\ j\ f\ r\ /snnCi;i hid* nn^lAAlifl«t 

— oiop cution. /— pus.Miiic nucicoiiue 




sequence 




09/540.217 


codon for peplide 


of peptide sequence 


deletion. \=possible nucleotide insertion) 










sequence 






562 


30930 


B 


571 


1 


567 




563 


30931 


B 


572 


1 


789 




564 


30932 


B 


573 


49 


3187 




565 


30933 


B 


574 


1 


1824 




566 


30934 


B 


575 


49 


1413 




567 


30935 


B 


576 


1 


1572 




568 


30936 


C 


577 


372 


468 




569 


30937 


C 


578 


58 


225 




570 


30938 


B 


579 


79 


299 




571 


30939 


B 


580 


1 


645 




572 


30940 


C 


581 


582 


749 




573 


30941 


B 


582 


170 


463 




574 


30942 


B 


583 


311 


520 




575 


30943 


B 


584 


1 


1074 




576 


30944 


B 


585 


39 


140 




577 


30945 


B 


586 


60 


1685 




578 


30946 


B 


587 


106 


879 




579 


30947 


C 


588 


67 


362 




580 


30948 


B 


589 


45 


126 




581 


30949 


C 


590 


I 


390 




582 


30950 


C 


591 


49 


240 




583 


30951 


B 


592 


1 


496 




584 


30952 


B 


593 


94 


482 




585 


30953 


C 


594 


12 


341 




586 


30954 


B 


595 


1 


354 




587 


30955 


B 


596 


1 


71 1 




588 


30956 


B 


597 


123 


412 




589 


30957 


B 


598 


1 


1107 




590 


30958 


B 


599 


1 


800 




591 


30959 


C 


600 


82 


408 




592 


30960 


B 


601 


1 


3174 




593 


30961 


B 


602 


1 


444 




594 


30962 


B 


603 


1 


1671 




595 


30963 


B 


604 


1 


603 




596 


30964 


B 


605 


339 


443 




597 


30965 


C 


606 


237 


380 




598 


30966 


B 


607 


! 


771 




599 


30967 


B 


608 


1 


1767 




600 


30968 


C 


609 


1 


801 




601 


30969 


B 


610 


1 


1062 




602 


30970 


B 


61 1 


450 


3131 




603 


30971 


C 


612 


178 


435 




604 


30972 


C 


613 


164 


319 




605 


30973 


C 


614 


1 


385 




606 


30974 


C 


615 


392 


853 




607 


30975 


C 


616 


24 


200 




608 


30976 


C 


617 


34 


327 




609 


30977 


B 


618 


I 


624 




610 


30978 


B 


619 


179 


1222 




611 


30979 


B 


620 


1 


916 




612 


3O9S0 


B 


621 


151 


339 
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Amino acid sequence ( X=Unkno\vn ( 
*=Stop codon, /=possiblc nucleotide 
deletion, \=possible nucleotide insertion) 



SEQ ID NO: 
of peptide 
sequence 



30981 

30982 
1 30983 
30984 
30985 
30986 
1 30987 
30988 
[30989 
30990 
30991 
30992 
30993 
1 30994 
30995 
30996 
130997 
1 30998 
30999 
[31000 
31001 
31002 
31003 
31004 
31005 
1 31006 
11007 
H008 
[ 31009 
U010 
131011 
31012 
31013 
1 31014 
31015 
1 31016 
11017 
{31018 
31019 
1 31020 
>1021 
31022 
[31023 
1 31024 
; 1025 
131026 
1 31027 
1 1028 
>1029 
pi 030 
31031 



Met 
hod 



SEQ ID NO: 
in USSN 
09/540,217 



622 



623 
624 
625 
626 
627 
628 
' 629 
" 630 
" 631 
" 632 
" 633 
' 634 
" 635 
" 636 
" 637 
" 638 
" 639 
" 640 
" 641 
" 642 
" 643 
644 
" 645 
646 
647 
648 
649 
650 
B 651 
652 



B 



B 



B_ 

B 



B 



B 



653 
654 
655 
656 
' 657 
' 658 
" 659 
" 660 
" 661 
" 662 
" 663 
" 664 
" 665 
" 666 
" 667 
" 668 
669 
" 670 
" 671 
672 



Nucleotide 
location of First 
codon for peptide 
sequence 

135 = 

126 

258 

58 

246 



65 
162 



160 

352 
301 



81 



22 



107 
J 

66 

226 

1 

50~~ 



102 



232 



296 

57 

203 



351 
420 



71 



217 



109 



Nucleotide location of last 
codon lor last amino acid 
of peptide sequence 



218 



300 
467 



4677 

583 

283 

909 

1062 

909 

297 

143 

459 
906 
654 
528 
102 

299 

345 

360 

293 
504 
3786 

576 

152 

522 

49 

172 

516 
615 
495 
663 
1812 
1401 
1151 
385 
987 
1221 
496 
285 
271 

7U 

542 
695 
1860 
2167 
344 
693 
417 
9 90 
169 
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SEQID ; 
MO: < 

j 


>KQll>NO: i 
>f peptide 
tcqucnce 


Mel I 
nod i 


>KQIDNO: i 
n USSN 

JV/^*#U,i I ( 


Suclcoridc 
ocation of first 
motion for peptide 
sequence 


Nucleotide location or last 
codon for last amino acid 
r>f peptide sequence 


Vmino acid sequence ( X=Unknown, 

k C| An j*/wir\n Asnn^cihlf* nucleotide 

Jcletion, \=possiblc nucleotide insertion) 


664 


31032 


C 


673 


40 


1 17 




665 


3 1033 


c 


674 


301 


560 




666 


31034 


B 


675 


1 


396 




667 


31035 


B 


676 


483 


1033 




668 


31036 


B 


677 


673 


3407 




669 


31037 


B 


678 


4 


672 




670 


31038 


C 


679 


39 


1 16 




671 


31039 


B 


680 


1 


459 




672 


31040 


B 


681 


19 


370 




673 


31041 


B 


682 


I 12 


704 




674 


31042 


C 


683 


387 


578 




675 


31043 


B 


684 


175 


254 




676 


31044 


B 


685 


1 


501 




677 


31045 


B 


686 


290 


389 




678 


31046 


B 


687 


1 


486 




679 


31047 


B 


688 


1 


651 




680 


31048 


B 


689 


181 


401 




681 


31049 


B 


690 


117 


406 




682 


31050 


B 


691 


1 


169 




683 


31051 


B 


692 


1 


1539 




684 


31052 


B 


693 


1 


475 




685 


31053 


B 


694 


1 


1575 




686 


31054 


B 


695 


1 


507 




687 


31055 


B 


696 


I 


498 




688 


31056 


C 


697 


253 


492 




689 


31057 


B 


698 


1 


588 




690 


3 1058 


B 


699 


75 


291 




691 


31059 


B 


700 


1 


1355 




692 


31060 


B 


701 


112 


259 




693 


31061 


C 


702 


492 


833 




694 


31062 


B 


703 


297 


483 




695 


31063 


B 


704 


45 


471 




696 


31064 


C 


705 


175 


318 




697 


3 1065 


B 


706 


1 


1074 




698 


31066 


B 


707 


94 


1 180 




699 


31067 


B 


708 


1 


3866 




700 


31068 


C 


709 


215 


424 




701 


31069 


B 


710 


1 


499 




702 


31070 


B 


711 


210 


325 




703 


31071 


B 


712 


1 


786 




704 


31072 


B 


713 


1 


111 




705 


31073 


B 


714 


174 


1804 




706 


31074 


B 


715 


17 


368 




707 


3 1075 


B 


716 


769 


IS31 




708 


31076 


B 


717 


76 


301 




709 


31077 


B 


718 


1 


825 




710 


31078 


C 


719 


1 


396 




71 1 


31079 


B 


720 


93 


2449 




712 


31080 


B 


721 


408 


687 




713 


31081 


B 


722 


97 


662 




714 


31082 


B 


723 


169 


610 
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SEQ1D J 
NO: i 


sKQ ID NO: 
>f peptide 
tequencc 


Viet : 

Nod i 
1 


SEQ ID NO: 

_ ■ ICC VJ 

D9/54C2 1 7 


Nucleotide 
ocation of first 
codon for peptide 
sequence 


Nucleotide location of last 

<is*j!r\n f/\r loci amiltli ilPtll 

Ltf peptide sequence 


Amino acid sequence ( X=Unknown, 
*=Siop codon, /^possible nucleotide 
deletion, \=possible nucleotide insertion) 


715 


31083 


B 


724 


1 


251 1 




716 


31084 


C 


725 


104 


410 




717 


31085 


C 


726 


75 


527 




718 


31086 


c 


727 


7 


263 




719 


31087 


B 


728 


40 


1725 




720 


31088 


B 


729 


290 


1671 




721 


31089 


B 


730 


46 


465 




722 


31090 


C 


731 


378 


644 




723 


31091 


B 


732 


48 


2331 




724 


31092 


B 


733 


1 


738 




725 


31093 


B 


734 


1 


1051 




726 


31094 


B 


735 


1 


840 




727 


31095 


C 


736 


291 


551 




728 


31096 


B 


737 


1 


1308 




729 


31097 


B 


738 


1 


291 




730 


31098 


C 


739 


1 


702 




731 


31099 


B 


740 


1 


379 




732 


31 100 


B 


741 


80 


2747 




733 


31 101 


B 


742 


1 


1992 




734 


31 102 


B 


743 


293 


1296 




735 


31 103 


C 


744 


769 


1017 




736 


31104 


c 


745 


166 


294 




737 


31 105 


B 


746 


928 


1483 




738 


31 106 


B 


747 


247 


375 




739 


31107 


C 


748 


47 


582 




740 


31 108 


B 


749 


47 


388 




741 


31 109 


B 


750 


53 


458 




742 


311 10 


C 


751 


32 


277 




743 


31111 


B 


752 


1 


1641 




744 


311 12 


C 


753 


1 


483 




745 


311 13 


B 


754 


I 


1518 




746 


311 14 


B 


755 


1 


321 




747 


31115 


C 


756 


604 


779 




748 


311 16 


B 


757 


695 


967 




749 


31117 


B 


758 


1 


768 




750 


31118 


B 


759 


101 


531 




751 


311 19 


B 


760 


1 


1014 




752 


31 120 


C 


761 


424 


564 




753 


31121 


B 


762 


1 


333 




754 


31122 


B 


763 


15 


165 




755 


31 123 


B 


764 


1 


555 




756 


31124 


B 


765 


344 


476 




757 


31 125 


B 


766 


1 


648 




758 


31 126 


B 


767 


1 


981 




759 


31127 


C 


768 


22 


162 




760 


31 128 


B 


769 


1 


225 




761 


311 29 


B 


770 


232 


1671 




762 


31 130 


B 


771 


166 


504 




763 


31131 


B 


772 


473 


1694 




764 


31 132 


C 


773 


232 


414 




765 


31 133 


C 


774 


374 


463 
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SEQ ID 


SKQ ID NO: 
of peptide 

sequence 


Mel 
noo 


SKQ ID NO: 
in 1 ISSN 
09/540,217 


Nucleotide 

IrtPQfirvn t\i~ firct 

IWl_rtllvMI \Jl III M 

codon for peptide 
sequence 


Nucleotide location of last 
codon for Inst amino acid 
of peptide sequence 


Amino acid sequence ( \=Unknown, 
*—Stop codon* / = possible nucleotide 
deletion, \=possible nucleotide insertion) 


766 


3 M 34 


B 


775 


1 


1 128 




767 


31 135 


B 


776 


337 


1284 




768 


31)36 


C 


111 


25 


282 




769 


31 137 


C 


IIS 


4 


63 




770 


31 138 


C 


779 


496 


1041 




77! 


31 139 


C 


780 


234 


365 




772 


31 140 


B 


781 


1 


669 




773 


31 141 


B 


782 


228 


305 




774 


31 142 


B 


783 


102 


755 




775 


31 143 


B 


784 


I 


465 




776 


31 144 


B 


785 


45 


336 




111 


3! 145 


C 


786 


220 


366 




IIS 


31 146 


B 


787 


332 


456 




779 


31 147 


B 


788 


169 


450 




780 


31 148 


B 


789 


1 


1173 




781 


31 149 


B 


790 


36 


355 




782 


31 150 


C 


791 


354 


482 




783 


31151 


C 


792 


328 


708 




784 


31 152 


B 


793 


1 


829 




785 


31 153 


B 


794 


14 


182 




786 


31 154 


B 


795 


307 


1412 




787 


31 155 


C 


796 


3 


332 




788 


31156 


B 


797 


57 


704 




789 


31 157 


B 


798 


1 


2406 




790 


31 158 


C 


799 


1 


759 




791 


31 159 


B 


800 


1 


351 




792 


31 160 


B 


801 


142 


272 




793 


31161 


B 


802 


34 


2951 




794 


31162 


B 


803 


92 


994 




795 


31 163 


B 


804 


1 15 


1746 




796 


31 164 


C 


805 


292 


408 




797 


31 165 


B 


806 


1 


880 




798 


31 166 


C 


807 


156 


329 




799 


31167 


C 


808 


119 


328 




800 


31 168 


C 


809 


1 


492 




801 


31 169 


B 


810 


1 


516 




802 


3 11 70 


B 


811 


1 


624 




803 


31171 


B 


812 


24 


1868 




804 


31 172 


C 


813 


164 


208 




805 


311 73 


C 


814 


91 


249 




806 


31 174 


B 


815 


1 


1059 




807 


31 175 


C 


816 


80 


106 




808 


31 176 


C 


817 


283 


408 




809 


3! 177 


C 


818 


1 


357 




810 


31 178 


C 


819 


1 


909 




811 


31179 


B 


820 


26 


71 




812 


31 180 


B 


821 


1 


714 




813 


31 181 


B 


822 


1 


678 




814 


31 182 


B 


823 


1 


675 




815 


31 183 


B 


824 


24 


1046 




816 


31 184 


B 


825 


1 


033 
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StQ ll> NO: 
of peptide 

sequence 



Met 
hod 



SEQ ID NO: 
m USSN 
09/540,217 



Nucleotide 
location o I first 
codon for peptide 
sequence 



Nucleotide location of last 
codon for last amino acid 
of peptide sequence 



Amino acid sequence ( X-Unknown, 
=Stop codon, /=possiblc nucleotide 
deletion, \=possible nucleotide insertion) 



31 185 



IB 826 



H 186 



IB 827 



;i!87 



IB 828 



31188 



IB 829 



88 



363 



12 



1655 



417 



1485 



131189 
131190 



830 



411 



|B 831 



14 



277 



31 191 



TC 832 



671 



1039 



H192 



B 833 



63 



342 



31193 



B 834 



530 



4798 



11194 



IB 835 



31195 



B 836 



831 



31196 



B 837 



2514 



[31197 
31 198 



B 838 



98 



250 



B 839 



5247 



31199 



B 840 



531 



31200 



B 841 



167 



466 



31201 



B 842 



160 



417 



31202 



B 843 



215 



380 



[31203 
31204 



B 844 



706 



1262 



B 845 



41 



368 



31205 



TC 846 



252 



578 



31206 



IC 847 



18 



380 



[31207 
31208 



848 



14 



349 



B 849 



1176 



31209 



B 850 



244 



1174 



H210 



851 



27 



146 



i!21 1 



B 852 



217 



1866 



31212 



B 853 



98 



242 



[31213 
31214 



B 854 



52 



2112 



B 855 



98 



242 



1 31215 
131216 



856 



237 



518 



IC 857 



528 



51217 



858 



365 



SI218 



B 859 



86 



478 



31219 



B 860 



903 



31220 



IB 861 



191 



539 



31221 



862 



283 



480 



31222 



|B 863 



31223 
31224 



B 864 



248 



738 



1602 



B 865 



375 



31225 



B 866 



50 



435 



31226 



B 867 



50 



646 



131227 
31228 



IB 868 



2292 



B 869 



2385 



31229 



B 870 



184 



852 



31230 



B 871 



31231 



B 872 



218 



408 
484 



31232 



B 873 



90 



31233 



H234 



[B_ |874 
IB" 



875 



445 
738~ 



B 876 



588 



625 



618 
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SfcQID J 

NO: * 

s 


>EQ ID NO: ? 
>f peptide f 
eq tit nee 


Het S 
lod i 


5EQ ID NO: ? 
n USSN 1 


Nucleotide r 
ocntion of first < 
motion for peptide 1 
sequence 


Nucleotide location of lust t 
rodon for lust amino acid ' 
>f peptide sequence i 


\inino acid sequence ( X=Unknown, 
*=Stop codon, /—possible nucleotide 
Jeletion. \=possible nucleotide insertion) 


868 


31236 


B 


877 


t 


489 




869 


3 1237 


B 


878 


113 


366 




870 


31238 < 




879 


271 


489 




871 


31239 


B 


880 


918 


3257 




872 


31240 


B 


88 1 


185 


631 




873 


31241 


C 


882 


3 


194 




874 


3 1242 


B 


883 


80 


3219 




875 


31243 


B 


884 


213 


1835 




876 


31244 


C 


885 


132 


224 




877 


3 1245 


B 


886 


1 


74! 




878 


3 1246 


C 


887 


132 


224 




879 


3 1247 


B 


888 


1 


1281 




880 


3 1248 


B 


889 


125 


1910 




88 1 


3 1249 


B 


890 


1 


1449 




882 


3 1250 


B 


891 


284 


696 




883 


31251 


B 


892 


139 


390 




884 


3 1252 


B 


893 


1 


1308 




885 


3 1253 


B 


894 


1 


594 




886 


3 1254 


B 


895 


1 


678 




887 


3 1255 


B 


896 


19 


240 




888 


3 1256 


B 


897 


47 


330 




889 


3 1257 


B 


898 


1 


388 




890 


3 1258 


B 


899 


52 


564 




891 


31259 


c 


900 


310 


672 




892 


3 1260 


B 


901 


1 


1338 




893 


3 1261 


c 


902 


77 


214 




894 


31262 


C 


903 


213 


467 




895 


31263 


C 


904 


202 


426 




896 


31264 


B 


905 


68 


567 




897 


3 1265 


C 


906 


32 


205 




898 


31266 


C 


907 


513 


701 




899 


3 1267 


B 


908 


1 


1083 




900 


31268 


B 


909 


787 


1633 




901 


31269 


c 


910 


40 


288 




902 


31270 


B 


91 1 


178 


330 




903 


31271 


B 


912 


129 


520 




904 


31272 


B 


913 


2267 


2626 




905 


31273 


C 


914 


34 


87 




906 


31274 


B 


915 


23 


610 




907 


31275 


B 


916 


1 


101 1 




908 


31276 


B 


917 


1 


156 




909 


3 1277 


B 


918 


1 


754 




910 


3 1278 


B 


919 


1 


679 




9 1 1 


31279 


B 


920 


149 


761 




912 


31280 


B 


921 


38 


1 175 




9 1 3 


3 1281 


C 


922 


542 


724 




914 


31282 


B 


923 


31 


283 




915 


31283 


B 


924 


21 


341 




916 


31284 


B 


925 


199 


361 




917 


31285 


B 


926 


293 


427 




918 


31286 


B 


927 


56 


145 
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SEQ ID S 

NO: c 


»EQII>NO: ? 
>f peptide 1 
eqticncc 


Met 5 
( 


>EQ ID NO: F 
)9/540,2I7 < 


Nucleotide f 
oca tion of first < 
rod on for peptide < 
equence 


Nucleotide location of last .< 

•/wlrtn fnr Igct iiniinfl aflft * 

.uuwii lur nisi iiiMiuip <wiu 

jf peptide sequence i 


Vmino acid sequence ( \=Unknown, 
* s Stop codon, /^possible nucleotide 
Jelclinn, \-possiblc nucleotide insertion) 


919 


31287 


B 


m : 


21 


341 




920 : 


31288 


B 


929 


199 


361 




921 


31289 


B 


930 


293 


427 




922 


31290 


B 


931 


305 


465 




923 


31291 


B 


932 


280 


457 




924 


31292 i 


C 


933 


45 


562 




925 


31293 


B 


934 


130 


618 




926 


31294 


B 


935 


418 


1620 




927 


31295 


B 


936 


1 15 


252 




928 


31296 


B 


937 


1 


573 




929 


31297 


B 


938 


1 


2661 




930 


31298 


B 


939 


1 


1345 




931 


31299 


C 


940 


747 


1220 




932 


31300 


c 


941 


249 


429 




933 


31301 


B 


942 


1 


363 




934 


31302 


C 


943 


390 


589 




935 


31303 


B 


944 


437 


1553 




936 


31304 


B 


945 


1 


1521 




937 


31305 


C 


946 


84 


347 




938 


31306 


B 


949 


80 


315 




939 


31307 


B 


950 


1 


537 




940 


31308 


C 


951 


181 


330 




941 


31309 


C 


952 


55 


123 




942 


31310 


C 


953 


52 


195 




943 


31311 


C 


954 


55 


123 




944 


31312 


B 


955 


336 


648 




945 


31313 


B 


956 


1 


894 




946 


31314 


B 


957 


239 


1008 




947 


31315 


B 


958 


126 


308 




948 


31316 


B 


959 


1 


747 




949 


31317 


B 


960 


101 


351 




950 


31318 


B 


961 


179 


1161 




951 


31319 


B 


962 


1 


138 




952 


31320 


B 


963 


8 


791 




953 


31321 


C 


964 


218 


358 




954 


31322 


C 


965 


155 


454 




955 


31323 


C 


966 


124 


303 




956 


31324 


C 


967 


1 


246 




957 


31325 


B 


968 


208 


364 




958 


31326 


C 


969 


95 


256 




959 


31327 


C 


970 


312 


467 




960 


31328 


B 


971 


92 


424 




961 


31329 


B 


972 


88 


147 




962 


31330 


C 


973 


434 


775 




963 


31331 


B 


974 


26 


1781 




964 


31332 


C 


975 


363 


692 




965 


31333 


B 


976 


201 


563 




966 


31334 


B 


977 


348 


687 




967 


31335 


C 


978 


529 


660 




968 


31336 


C 


979 


418 


738 




969 


31337 


C 


980 


25 


177 
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SKQ ID 

NO: 


SEQ ID NO 
of peptide 
sequence 


JVIel 
hod 


SEO ID NO 
in USSN 
09/540,217 


location of first 
codon for peptide 
sequence 


Nucleotide locution of la. 
codon for last amino aci< 
of peptide sequence 


>l Amino acid sequence ( X-Un known, 
1 *=Stop codon, /—possible nucleotide 
deletion, \=possible nucleotide insertion) 


970 


31338 


B 


98 1 


308 


388 




97 1 


3 1 339 


C 


982 


230 


580 




972 


j 1 j40 


B 


983 


101 


342 




9 /j 


j 1 j>4 1 


13 


984 


1 


2341 




m/i 
y /4 


j I j>42 


C 


985 


I 


642 




975 


3 1 343 


B 


986 


I 


1 173 




976 


3 1 344 


B 


987 


39 


6743 




ATT 

977 


3 1 345 


B 


988 


1 


516 




978 


3 1346 


B 


989 


1 


756 




979 


3 1 347 


B 


990 


1 


912 




980 


3 1 348 


B 


991 


310 


441 




95 1 


3 1 349 


C 


992 


58 


300 




952 


3 1350 


B 


993 


80 


1344 




983 


31351 


C 


994 


325 


414 




AO /t 

984 


3 1352 


B 


995 


80 


1582 




985 


31353 


C 


996 


143 


499 




986 


31354 


B 


997 


173 


375 




987 


31355 


C 


998 


126 


268 




988 


3 1356 


B 


999 


I 


762 




989 


3 1357 


B 


1000 


1 


642 




990 


3 1358 


B 


1001 


1 


1980 




991 


3 1359 


B 


1002 


67 


456 




992 


3 1360 


B 


1003 


48 


335 




99j 


3 1361 


B 


1004 


1 


1251 




994 


3 1362 


B 


1005 


I 


642 




995 


31363 


B 


1006 


1 


570 




996 


3 1364 


C 


1007 


1 


687 




997 


3 1365 


B 


1008 


1 


5450 




998 


31366 


B 


1009 


586 


852 




999 


3 1367 


B 


1010 


299 


530 




1 000 


3 1368 


B 


101 I 


1 


1659 




1001 


3 1369 


B 


1012 


2 


550 




1002 


3 1370 


C 


1013 


2 


97 




1 003 


31371 


B 


1014 


1 1 14 


1476 




1004 


3 1 372 


B 


1015 


22 


822 




1 AAC 

1005 


3 1 373 


C 


1016 


646 


903 




1 006 


3 1 374 


C 


1017 


1 


351 




1 Aa *7 

1007 


3 1 375 


B 


1018 


226 


1284 




I AAO 

I 008 


3 1 376 


B 


1019 


138 


997 




1 AAA 

1 009 


3 1 377 


B 


1020 


341 


527 




1 A 1 A 

1010 


3 1 378 


B 


102 1 


157 


1415 




1 A 1 I 

1 0 1 I 


3 1 379 


B 


1022 


55 ; 


21 1 




inn 

1012 


3 1 380 


3 


1023 


55 : 


21 1 




1 0 1 j 


31381 




1 024 


18 


197 




1014 


3 1382 


B 


1025 


1 J 


576 




1015 


3 1 383 


B 


1026 : 


116 t 


487 




1016 


31384 


B 


1027 


1 : 


294 




1017 


3 1385 




1 028 




? / / 




1018 


51386 


B 


1029 


< 


>36 




1019 


51387 


3 


1030 




158 




1020 : 


5I3SS ( 




031 


04 : 


?83 





248 
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SEQID ! 

NO: < 


SKQ ID NO: 
of peptide 
sequence 


Vlei ; 
hod 


>EQ ID NO: 
n USSN 
[>9/540 2 1 7 


Nucleotide 
ncation of first 
rod on for peptide 
sequence 


Nucleotide location of last i 
codon for lust amino acid 
of peptide sequence 


\mino acid sequence ( X=Unkno\vn, 
s^»r»r» f»oilnn /— nfK^ihle nucleotide 
Jelctton, \=possible nucleotide insertion) 


1072 


31440 


B 


1086 


132 


1200 




1073 


31441 


B 


1087 


95 


418 




1074 


31442 


B 


1088 


26 


56 




1075 


31443 


B 


1089 


I 


873 




1076 


31444 


C 


1090 


107 


196 




1077 


31445 


B 


1091 


157 


777 




1078 


31446 


B 


1092 


1 


1273 




1079 


31447 


B 


1093 


1 


202 




1080 


31448 


B 


1094 


1 


382 




1081 


31449 


C 


1095 


189 


449 




1082 


31450 


C 


1096 


325 


429 




1083 


31451 


C 


1097 


3 


80 




1084 


31452 


B 


1098 


50 


691 




1085 


31453 


B 


1099 


1 


474 




1086 


31454 


B 


1 100 


3 


335 




1087 


31455 


B 


1 101 


137 


617 




1088 


31456 


C 


1 102 


69 


134 




1089 


31457 


B 


1 103 


369 


886 




1090 


31458 


B 


1 104 


1 


1332 




1091 


31459 


B 


1 105 


106 


584 




1092 


31460 


C 


1 106 


97 


420 




1093 


31461 


c 


1 107 


142 


381 




1094 


31462 


B 


1 108 


214 


2544 




1095 


31463 


B 


1 109 


238 


1323 




1096 


31464 


B 


1 1 10 


1 


3000 




1097 


31465 


B 


1111 


203 


313 




1098 


31466 


B 


1 112 


288 


375 




1099 


31467 


B 


1 113 


1 


480 




1 100 


31468 


C 


1 1 14 


286 


351 




1 101 


31469 


B 


1 1 15 


59 


376 




1 102 


31470 


C 


1 1 16 


287 


504 




1 103 


31471 


B 


1 117 


878 


2032 




1 104 


31472 


B 


1 118 


52 


648 




1 105 


31473 


B 


1 1 19 


1 


207 




1 106 


31474 


C 


1 120 


! 


492 




1 107 


31475 


B 


1 121 


46 


830 




1 108 


31476 


B 


1 122 


1 


525 




1 109 


31477 


B 


1 123 


1 


930 




1 110 


31478 


C 


1 124 


157 


606 




1111 


31479 


C 


I 125 


70 


405 




1112 


31480 


C 


1 126 


247 


411 




1113 


31481 


C 


1 127 


339 


590 




1114 


31482 


B 


1 128 


1 


1881 




M 15 


31483 


C 


1 129 


258 


452 




1 1 16 


31484 


B 


1 130 


24 1 


733 




1117 


31485 


C 


1131 


294 


530 




1 118 


31486 


B 


1 132 


1 


439 




1 119 


31487 


B 


1 133 


16 


612 




1 120 


31488 


C 


1 134 


234 


377 




1 121 


31489 


B 


I 135 


134 


763 




1 122 


3 1490 


C 


1 136 


1 


22S 
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SEQ >*> * 

NO: c 
s 


»EQ II) NO: ? 
►f peptide 1 
equence 


vttt 5 
loci i 

C 


n USSN 1 
19/540,217 c 

s 


Nucleotide P 
ncation of first c 
odon for peptide c 
cqucncc 


JftiMf»ftii<lp Innifion olli!**! / 
odon for lasl amino acid * 
tf peptide sequence t 


Vmino acid sequence ( X=Unknown, 
=Stop codon, /^possible nucleotide 
Jcletion, \=possible nucleotide insertion) 


1 123 : 


31491 1 


3 


1137 < 


33 


443 




1 124 ; 


51492 < 




1138 


30 ; 


269 




ii25 : 


31493 


3 


1139 


14 


151 




M26 : 


31494 


3 


i 140 < 


59 


199 




1 127 


31495 


B 


1141 


347 : 


2830 




1128 : 


31496 


B 


1142 


1 


576 




1 129 


31497 


r 


1143 


49 


129 




1130 


31498 


B 


1144 


1 


1 107 




1 131 


31499 


B 


1 145 


17 


153 




1132 


31500 


B 


1146 


277 


694 




1 133 


31501 


B 


1147 


1 


735 




1 134 


31502 


B 


1148 


1 


1 1 10 




1 135 


31503 


B 


1149 


55 


552 




1 136 


31504 


C 


1150 


463 


591 




1137 


31505 


B 


1151 


136 


266 




1138 


31506 


B 


1152 


1 


795 




1139 


31507 


B 


1153 


128 


880 




1 140 


31508 


C 


1154 


178 


366 




1 141 


31509 


B 


1155 


1 


654 




1 142 


31510 


B 


1156 


1 


3294 




1 143 


31511 


B 


1157 


16 


854 




1 144 


31512 


B 


1158 


1093 


1 185 




1 145 


31513 


B 


1 159 


1 


930 




1 146 


31514 


B 


1160 


1 


3969 




1 147 


31515 


B 


1161 


1 


4173 




1148 


31516 


B 


1162 


1 


2187 




1 149 


31517 


B 


1163 


47 


993 




1150 


31518 


B 


1164 


1 


1241 




1151 


31519 


B 


1165 


46 


2170 




1152 


31520 


B 


1166 


1 


1781 




1 153 


31521 


B 


1167 


179 


583 




1 154 


31522 


C 


1168 


167 


442 




1 155 


31523 


B 


1169 


44 


1848 




1 156 


31524 


C 


1170 


1 


417 




1 157 


31525 


B 


1171 


1 


198 




1 158 


31526 


B 


1 172 


231 


452 




1 159 


31527 


B 


1173 


219 


326 




1 160 


31528 


B 


1 174 


212 


302 




1 161 


31529 


B 


1 175 


748 


1084 




1 162 


31530 


B 


1 176 


1 


540 




1 163 


31531 


C 


1177 


21 


143 




1 164 


31532 


B 


1 178 


76 


1300 




1 165 


31533 


B 


1 179 


1 


1324 




1 166 


31534 


B 


1 180 


1 


1065 




1167 


31535 


B 


1 181 


1 


1263 




1 168 


31536 


B 


1 182 


1 


1809 




I 169 


31537 


B 


1 183 


10 


406 




1 170 


31538 


B 


1 184 


65 


Zo I 




1 171 


31539 


B 


1 185 


25 


337 




1 172 


31540 


B 


1 186 


59 


698 




1 173 


31541 


C 


1 187 


329 


527 
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SEQID 

NO: 


SKQ II) NO: 
of peptide 
sequence 


Met 
hod 


SKQ ll> NO: 

; n f iccv 
09/540,217 


Nucleotide 
location of first 
codon for peptide 
sequence 


Nucleotide location oflast 
cooon lor idsi diiitiiu <tnu 
of peptide sequence 


Amino acid sequence ( X=Unkno\vn f 
*=Stop codon, /^possible nucleotide 
deletion. \=possible nucleotide insertion) 


1 174 


31542 


B 


1 188 


1 


1068 




1175 


31543 


B 


1 189 


72 


330 




11 76 


31544 


B 


1 190 


14 


239 




1 177 


31545 


B 


1 191 


1 


919 




I 178 


31546 


B 


1 192 


462 


786 




1 179 


31547 


B 


1 193 


1 


3468 




1 180 


31548 


B 


1 194 


16 


457 




1181 


31549 


B 


1 195 


1 


697 




1 182 


31550 


C 


1 196 


1 


145 




1 183 


31551 


B 


1 197 


91 


450 




1 184 


31552 


B 


1 198 


1 


1050 




1 185 


31553 


B 


1 199 


101 


428 




1 186 


31554 


B 


1200 


41 


205 




1187 


31555 


B 


1201 


358 


1082 




1188 


31556 


B 


1202 


1 


183 




1189 


31557 


B 


1203 


1 


1053 




1 190 


31558 


B 


1204 


73 


336 




1 191 


31559 


B 


1205 


553 


1587 




1 192 


31560 


C 


1206 


118 


366 




1 193 


31561 


B 


1207 


1 


423 




1 194 


31562 


B 


1208 


120 


338 




1 195 


31563 


B 


1209 


1 


1665 




1 196 


31564 


B 


1210 


1 


639 




1 197 


31565 


B 


121 1 


1 


660 




1 198 


31566 


B 


1212 


1 1 


434 




1 199 


31567 


B 


1213 


1 


567 




1200 


31568 


B 


1214 


1 


801 




1201 


31569 


C 


1215 


56 


177 




1202 


31570 


B 


1216 


439 


678 




1203 


31571 


B 


1217 


20 


201 




1204 


31572 


B 


1218 


74 


267 




1205 


31573 


B 


1219 


74 


325 




1206 


31574 


B 


1220 


37 


340 




1207 


31575 


B 


1221 


1 


588 




1208 


31576 


B 


1222 


136 


294 




1209 


31577 


B 


1 223 


238 


392 




1210 


31578 


B 


1224 


109 


1394 




1211 


31579 


C 


1225 


300 


653 




1212 


31580 


B 


1226 


32 


3327 




1213 


31581 


B 


1227 


497 


1306 




1214 


31582 


C 


1228 


1 


333 




1215 


31583 


C 


1229 


1 


249 




1216 


31584 


c 


1230 


1 


249 




1217 


31585 


B 


1231 


147 


297 




1218 


31586 


B 


1232 


1 


714 




1219 


31587 


B 


1233 


] 


1587 




1220 


31588 


C 


1234 


103 


243 




1221 


31589 


C 


1235 


1 33 


509 




1222 


31590 


B 


1236 




1594 




1223 


31591 


B 


1237 




628 




1224 


31592 


B 


1238 




948 





252 



WO 01/075067 
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SEQ ID NO: 
of peptide 
sequence 



iI593 



3 31594 

1227 31595 

1228 31596 

1229 31597 

123 0 31598 

1 31599 

2 31600 

1233 31601 

1234 31602 

1235 31603 

1236 31604 

1237 31605 

1238 31606 

1239 31607 

124 0 31608 

1 316"09~ 

2 31610 

1243 31611 

124 4 31612 
5 31613 

1246 31614 

1247 31615 

1248 31616 

1249 31617 

1250 31618 

1251 31619 

1252 31620""" 

1253 31621 

1254 31622 

1255 31623 

12 56 31624 
57 31625 

1258 31626 

1259 31627 

12 60 31628 
61 31629 

[12 62 31630 

63 31631 

64 31632 
12 65 31633 

66 31634 

67 31635 

1268 31636 

1269 31637 

1270 31638 

1 271 31639 
>72 31640 

1 273 31641 
174 31642 
ITS 31643 



Met 
hod 



B_ 
B_ 
B_ 
B_ 
B_ 
B_ 
B_ 
B_ 
B_ 
B_ 
B_ 
B_ 
B_ 
B 



B_ 
B_ 
B_ 
B_ 
B 



B 



B 



B 



B 



SEQ ID NO: [Nucleotide 
in IfSSN 1 location of first 
09/540,217 {codon for peptide 
sequence 



B 1239 



B 



B 



B 



1240 
1241 

1242 
1243 
1244 
1245 
1246 
1247 
1248 
1249 
1250 
1251 
1252 
1253 
1254 
1255 
1256 
1257 
1258 
1259 
1260 
1261 
1262 
1263 
1264 
1265 
1266 
1267 
1268 
1269 
1270 
1271 
1272 
1273 
1274 
1275 
1276 
1277 
1278 
1279 
1280 
1281 
1282 
1283 
1284 
1285 
1286 
1287 
1288 
1289 



>82 
[163 



44 



77 
520 



91 
70 
183 
[T59~ 
34 

\TS5" 



18 
665 



343 



373 
83 
298 
1142" 



20 

1347" 

220 



135 
145 



84 
147" 



34 
|8T 

rrT 



14 

[6T 
195" 



11 

281 

62 

251 



Nucleotide location of last 
codon for last amino acid 
ol peptide sequence 



1020 
5459 



Amino acid sequence ( X-Unknown, 
s Stop codon, /=possible nucleotide 
deletion, \=p0ssible nucleotide insertion) 



386 



344 

398 

468 

2001 

645 

690 

>82 

427 

621 

259 

496 

1416 

355 

826 

559 

1329 

265 

5081 

1395 

373 

1252 

327 

237 

330 

358 

493 

1314 

1244 

368 

444 

657 

273 

148 

528 

1370 

299 

201 

672 

753 

79 

227 
1124 
891 
1323 
127 
' 437 
' 136 
' 874 
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SEQ ID 

NO: 


SKQ II) .NO: 
of peptide 
sequence 


Met 
hod 


SEQ II) NO: 

in I 

09/540,2 1 7 


Nucleotide 
location of first 
codon for peptide 
sequence 


Nucleotide locution of last 

COUOI1 lift illlllllU Hllll 

of peptide sequence 


Amino acid sequence ( X=Unknown, 
* — *s f n n rmlnn /=nos<ihle nurl**ntifl^ 
deletion. \=possible nucleotide insertion) 


1276 


31644 


c 


1290 


16 


231 




1277 


31645 


c 


1291 


299 


412 




1278 


31646 


B 


1292 


310 


968 




1279 


31647 


B 


1293 


237 


1802 




1280 


31648 


B 


1294 


337 


1 143 




1281 


31649 


C 


1295 


75 


176 




1282 


31650 


C 


1296 


193 


414 




1283 


31651 


c 


1297 


98 


679 




1284 


31652 


B 


1298 


186 


260 




1285 


31653 


B 


1299 


1 


732 




1286 


31654 


B 


1300 


123 


268 




1287 


31655 


C 


1301 


1 


420 




1288 


31656 


c 


1302 


86 


223 




1289 


31657 


B 


1303 


1 


594 




1290 


31658 


B 


1304 


1 


4464 




1291 


31659 


C 


1305 


1 


531 




1292 


31660 


B 


1307 


1 


780 




1293 


31661 


C 


1308 


1 


249 




1294 


31662 


B 


1309 


1 


139 




1295 


31663 


B 


1310 


1 


156 




1296 


31664 


B 


131 1 


38 


403 




1297 


31665 


B 


1312 


128 


1089 




1298 


31666 


C 


1313 


262 


429 




1299 


31667 


C 


1314 


209 


592 




1300 


31668 


B 


1315 


1 


684 




1301 


31669 


C 


1316 


1 


339 




1302 


31670 


C 


1317 


71 


310 




1303 


31671 


B 


1318 


1 


476 




1304 


31672 


B 


1319 


133 


198 




1305 


31673 


B 


1320 


1 


227 




1306 


31674 


C 


1321 


612 


977 




1307 


31675 


C 


1322 


65 


523 




1308 


31676 


C 


1323 


35 


121 




1309 


31677 


B 


1324 


8 


430 




1310 


31678 


C 


1325 


1 


438 




1311 


31679 


B 


1326 


1935 


3296 




1312 


31680 


B 


1332 


254 


462 




1313 


31681 


B 


1333 


1006 


1540 




1314 


31682 


B 


1335 


127 


1799 




1315 


31683 


B 


1336 


221 


402 




1316 


31684 


C 


1337 


1 


567 




1317 


31685 


C 


1338 


193 


342 




1318 


31686 


B 


1339 


652 


775 




1319 


31687 


B 


1340 


1 


552 




1320 


31688 


B 


1341 


83 


318 




1321 


31689 


B 


1342 


166 


352 




1322 


31690 


C 


1343 


1 


228 




1323 


31691 


B 


1344 


25 


244 




1324 


31692 


C 


1345 


58 


285 




1325 


31693 


B 


1346 


34 


822 




1326 


3 1 694 


B 


1347 


1 


1563 
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WO 01/075067 



PCT/US01/08631 



SEQ ID 

NO: 



1328 



SEQ ID NO: 
of peptide 
sequence 



Met 
hod 



SEQ ll> NO: 
in USSN 
09/540,217 



Nucleotide 
location of first 
codon for peptide 
sequence 



Nucleotide location of last 
codon for last amino acid 
of peptide sequence 



Amino acid sequence ( X-Unknown, 
*=Stop codon, /=possiblc nucleotide 
deletion, \=possible nucleotide insertion) 



1327 31695 



11696 



1348 



229 



1349 



59 



1185 



819 



1330 



1331 



1332 



1329 31697 



1350 



5955 



1698 



1351 



654 



11699 



1352 



1299 



11700 



1353 



943 



1872 



1333 31701 



1354 



942 



1334 



11702 



1355 



444 



560 



1335 31703 



1356 



1605 



1336 31704 



1357 



1337 



1338 



i 1 705 



1358 



48 



382 



11706 



1359 



318 



1339 



11707 



1360 



186 



470 



1340 



1 1 708 



1361 



21 



1341 31709 



B 



1362 



720 



1342 31710 



B 



1363 



939 



1343 



1344 



3171 1 



B 1364 



576 



H712 



B 1365 



14 



1345 



1346 



11713 



B 1366 



129 



588 



H714 



B 1367 



24 



724 



1347 



31715 



B 1368 



1840 



1348 



H716 



B 1369 



14 



350 



1349 31717 



B 1370 



187 



1350 31718 



1351 31719 



1371 



261 



B 1372 



117 



890 



352 31720 



1353 



B 1372 



438 



H 72 1 



B 1374 



217 



154 



357 



1358 



31722 



B 1375 



160 



555 31723 



1376 



191 



356 31724 



B 1377 



759 



11725 



B 1378 



10 



251 



1726 



B 1379 



719 



>59 



11727 



1380 



425 



886 



560 



;1728 



1381 



216 



1361 



31729 



1382 



38 



229 



1362 31730 



1364 



B 1383 



38 



672 



1363 31731 



B 1384 



1845 



H732 



B 1385 



2590 



1365 



1366 



11733 



B 1386 



108 



11734 



1387 



215 



460 



1367 31735 



B 1388 



1008 



1368 31736 



B 1389 



368 



1369 



11737 



B 1390 



44 



2402 



1370 



1372 



11738 



B 1391 



1371 31739 



1392 



11740 



B 1393 



1373 31741 



1394 



80 



1617 



199 



531 



465 



415 



612 



1374 



11742 



B 1395 



16 



147 



1375 31743 



B 1396 



1314 



1376 31744 



1377 



1745 



B 1397 
B 1398 



465 
1569 
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SEQ ID 


StQ II) NO: 


Met 


SEQ ID NO: 


Nucleotide 


Nucleotide location of last 


Amino acid sequence ( X-Unknown, 


[NO: 


of peptide 


twirl 


in I ISSN 


location of first 


codon for lasf amino acid 


* = Stop codon, /^possible nucleotide 




sequence 




(19/540,217 


codon for peptide 


of peptide sequence 


deletion, \— possible nucleotide insertion) 










sequence 






1378 


31746 


B 


1399 


1 


490 




1379 


31747 


B 


1400 


405 


573 




1380 


31748 


B 


1401 


1 


2106 




1381 


31749 


B 


1402 


1 


1593 




1382 


31750 


B 


1403 


1 


666 




1383 


31751 


B 


1404 


1 


652 




1384 


31752 


B 


1405 


352 


1239 




1385 


31753 


B 


1406 


1 


3184 




1386 


31754 


B 


1407 


467 


1433 




1387 


31755 


B 


1408 


95 


428 




1388 


31756 


C 


1409 


164 


208 




1389 


31757 


C 


1410 


118 


511 




1390 


31758 


C 


141 1 


339 


431 




1391 


31759 


B 


1412 


1 


396 




1392 


31760 


B 


1413 


1 


663 




1393 


31761 


B 


1414 


1 


864 




1394 


31762 


C 


1415 


1 


471 




1395 


31763 


B 


1416 


1 


642 




1396 


31764 


B 


1417 


594 


1764 




1397 


31765 


B 


1418 


1 


771 




1398 


31766 


B 


1419 


1 


5131 




1399 


31767 


B 


1420 


60 


617 




1400 


3 1 768 


B 


1421 


587 


1202 




1401 


31769 


C 


1422 


336 


638 




1402 


31770 


C 


1423 


30 


200 




1403 


31771 


B 


1424 


1 


1363 




1404 


31772 


B 


1425 


1 


1113 




1405 


31773 


B 


1426 


1 


1 101 




1406 


31774 


B 


1427 


575 


805 




1407 


31775 


C 


1428 


1 


149 




1408 


31776 


C 


1429 


1 


294 




1409 


31777 


C 


1430 


228 


469 




1410 


31778 


B 


1431 


182 


518 




141 1 


31779 


B 


1432 


239 


448 




1412 


31780 


B 


1433 


1 


434 




1413 


31781 


C 


1434 


24 


290 




1414 


31782 


C 


1435 


334 


459 




1415 


31783 


B 


1436 


69 


320 




1416 


31784 


B 


1437 


I 


426 




1417 


31785 


B 


1438 


605 


1423 




1418 


31786 


C 


1439 


9 


1 13 




1419 


31787 


B 


1440 


1 


58 




1420 


3I7S8 


B 


1441 


1 


210 




1421 


31789 


B 


1442 


1 


2985 




1422 


31790 


C 


1443 


152 


292 




1423 


31791 


B 


1444 


57 


849 




1424 


31792 


C 


1445 


41 


142 




1425 


31793 


C 


1446 


38 


341 




1426 


3 1 794 


C 


1447 


220 


450 




1427 


3 1795 


C 


1448 


154 


469 




1428 


31796 


B 


1449 


139 


1023 





256 
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PCT/US01/08631 



SKQ ID 
NO: 


SEQ ID NO: 
if peptide 
sequence 


Viet , 
iod 


SEQ ID NO: 
n IfSSN 
99/540,217 


Nucleotide 
ocation of first 
codon for peptide 
sequence 


Nucleotide location of lust 
codon for last amino acid 
of peptide sequence 


Amino acid sequence ( X=Unknown, 
*=Stop codon, /^possible nucleotide 
deletion, \=possiblc nucleotide insertion) 


1429 


31797 


B 


1450 


55 


2370 




1430 


31798 


B 


1451 


1 


1707 




1431 


31799 


B 


1452 


566 


2356 




1432 


31800 


B 


1453 


72 


255 




1433 


31801 


B 


1454 


51 


182 




1434 


31802 


B 


1455 


466 


600 




1435 


31803 


B 


1456 


481 


1209 




1436 


31804 


B 


1457 


1 


1638 




1437 


31805 


B 


1458 


8 


874 




1438 


31806 


B 


1459 


1 


552 




1439 


31807 


B 


1460 


1 


2566 




1440 


31808 


B 


1461 


85 


270 




1441 


31809 


B 


1462 


159 


392 




1442 


31810 


B 


1463 


88 


459 




1443 


31811 


B 


1464 


131 


406 




1444 


31812 


B 


1465 


69 


194 




1445 


31813 


B 


1466 


59 


3134 




1446 


31814 


B 


1467 


1 


3097 




1447 


31815 


B 


1468 


328 


519 




1448 


31816 


C 


1469 


40 


436 




1449 


31817 


B 


1470 


1 


981 




1450 


31818 


B 


1471 


30 


285 




1451 


31819 


B 


1475 


93 


932 




1452 


31820 


B 


1476 


1 


369 




1453 


31821 


C 


1477 


102 


227 




1454 


31822 


B 


1478 


613 


679 




1455 


31823 


B 


1479 


51 


587 




1456 


31824 


C 


1480 


3 


188 




1457 


31825 


B 


1481 


1 


1434 




1458 


31826 


C 


1482 


27 


173 




1459 


31827 


C 


1483 


294 


503 




1460 


31828 


C 


1484 


506 


718 




1461 


31829 


C 


1485 


97 


504 




1462 


31830 


C 


1486 


27 


185 




1463 


31831 


B 


1487 


50 


3247 




1464 


31832 


B 


1488 


1 


1032 




1465 


3 1 833 


B 


1489 


8 


95 




1466 


31834 


B 


1490 


17 


303 




1467 


31835 


B 


1491 


34 


81 




1468 


31836 


B 


1492 


1 


1 1 10 




1469 


31837 


B 


1493 


1 


928 




1470 


31838 


C 


1494 


498 


704 




1471 


31839 


B 


1495 


4 


747 




1472 


31840 


B 


1496 


I 


933 




1473 


31841 


B 


1497 


137 


687 




1474 


31842 


B 


1498 


1524 


1676 




1475 


31843 


B 


1499 


1 


156 




1476 


31844 


B 


1500 


1 


1 126 




1477 


31845 


B 


1501 


1 22 


765 




1478 


31846 


B 


1503 


95 


304 




1479 


31847 


B 


1504 


1 


156 





257 
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SKQID 

NO: 


SEQ II) NO: 
of peptide 
sequence 


Met 
nou 


SEQ ID NO: 
in 

09/540.2 1 7 


Nucleotide 

codon for peptide 
sequence 


Nucleotide location of last 
codon for Inst nmino Acid 
of peptide sequence 


Amino acid sequence ( X«Unknown, 
*=Stop codon, /-possible nucleotide 
deletion, \=possiblc nucleotide insertion) 


1480 


31848 


c 


1505 


12 


173 




1481 


31849 


B 


1506 


10 


252 




1482 


31850 


B 


1507 


25 


301 




1483 


31851 


B 


1508 


34 


267 




1484 


31852 


B 


1509 


10 


366 




1485 


31853 


B 


1510 


536 


2776 




1486 


31854 


B 


1511 


I 


276 




1487 


31855 


B 


1512 


1 


420 




1488 


31856 


B 


1513 


235 


363 




1489 


31857 


B 


1514 


664 


741 




1490 


31858 


C 


1515 


312 


452 




1491 


31859 


B 


1516 


1 


504 




1492 


31860 


B 


1517 


52 


346 




1493 


31861 


B 


1518 


458 


1283 




1494 


31862 


B 


1519 


324 


473 




1495 


31863 


B 


1520 


137 


286 




1496 


31864 


B 


1521 


1 


2682 




1497 


31865 


B 


1522 


352 


1132 




1498 


31866 


B 


1523 


245 


397 




1499 


31867 


C 


1524 


371 


661 




1500 


31868 


B 


1525 


69 


325 




1501 


31869 


B 


1526 


38 


997 




1502 


31870 


B 


1527 


1 


1753 




1503 


31871 


B 


1528 


215 


2588 




1504 


31872 


C 


1529 


38 


124 




1505 


31873 


C 


1530 


33 


317 




1506 


31874 


C 


1531 


224 


379 




1507 


31875 


B 


1532 


1 


480 




1508 


31876 


C 


1533 


145 


256 




1509 


31877 


C 


1534 


64 


198 




1510 


31878 


B 


1535 


1 


394 




1511 


31879 


C 


1536 


1 


696 




1512 


31880 


B 


1537 


67 


246 




1513 


31881 


C 


1538 


95 


253 




1514 


31882 


B 


1539 


145 


476 




1515 


31883 


C 


1540 


1 


361 




1516 


31884 


C 


1541 


1 


276 




1517 


31885 


B 


1542 


1 


658 




1518 


31886 


B 


1543 


1 


623 




1519 


31887 


C 


1544 


187 


465 




1520 


31888 


C 


1545 


1 


207 




1521 


31889 


C 


1546 


24 


512 




1522 


31890 


C 


1547 


20 


121 




1523 


31891 


B 


1548 


1 


785 




1524 


31892 


B 


1549 


1 


498 




1525 


31893 


C 


1550 


17 


1 18 




1526 


31894 


C 


1551 


1 


291 




1527 


31895 


B 


1552 


1 


504 




1528 


31896 


B 


1553 


62 


413 




1529 


31897 


B 


1554 


1 


282 




1530 


31898 


C 


1555 


236 


40S 





258 
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[SEQ U> 
NO: 



SKQIU NO: 
of peptide 

sequence 



Met 
hod 



SEQ ID NO: 

USSN 
09/540,217 



Nucleotide 
location of first 
codon for peptide 
sequence 



Nucleotide location of last 
codon for last amino acid 
of peptide sequence 



Amino acid sequence ( X-Unknotvn, 
*=Stop codon, /^possible nucleotide 
deletion. \=possible nucleotide insertion) 



31899 



1556 



220 



398 



1900 



1557 



32 



1901 



1558 



372 



1902 



B 



1559 



1086 



1903 



1560 



286 



642 



1904 



B 



1561 



1905 



1562 



16 



88 



1906 



1563 



227 



405 



31907 



B 



1564 



253 



693 



1908 



1565 



129 



1909 



B 



1566 



390 



1910 



B 



1567 



■ 77 



191 1 



1568 



16 



264 



1912 



1569 



51 



269 



1913 



1570 



39 



266 



1914 



B 



1571 



200 



260 



31915 



B 



1572 



220 



72 



1916 



B 



1573 



377 



1917 



1574 



280 



441 



1918 



1575 



50 



31 



1919 



1576 



47 



265 



1920 



1577 



10 



291 



1921 



B 



1578 



522 



1922 



B 



1579 



756 



166 



1923 



1580 



382 



1228 



1924 



B 



1581 



63 



229 



1925 



1582 



452 



1926 



1583 



299 



556 



1927 



1584 



870 



1928 



B 



1585 



708 



1929 



1586 



420 



1930 



B 



1587 



101 1 



1931 



1588 



84 



176 



1932 



1589 



52 



201 



3193: 



1590 



55 



154 



1934 



1591 



90 



31935 



1592 



15 



17 



31936 



1593 



501 



31937 



B 



1594 



306 



398 



31938 



B 



1595 



204 



402 



31939 
31940 



1596 



155 



B 



1597 



2274 



1941 
31942 
31943 
31944 
31945 
31946 
31947 
31948 
31949 



B 



B 



1598 
1599 
1600 
1601 
1602 
1603 
1604 
1605 
1606 



148 

82 

82 

66 

114 



486 

5Q4 

282 

282 

395 

237 
1326 
1900 
1548 
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SEQ ID 

NO: 


SEQ II) NO: 
of peptide 
sequence 


Met 
hod 


SEQ ID NO: 
in U^^IN 
09/540,217 


Nucleotide 
location of first 
codon for peptide 
sequence 


Nucleotide location of last 
codon for Inst amino acid 
of peptide sequence 


Amino acid sequence ( X=Unknown, 
— oiop cooon* /- "po»iuic nuniudue 
deletion. \=possinlc nucleotide insertion) 


1582 


31950 


B 


1607 


1 


1440 




1583 


31951 


B 


1608 


1 


1878 




1584 


31952 


C 


1609 


402 


563 




1585 


31953 


B 


1610 


1 


2964 




1586 


31954 


B 


161 1 


1 


1284 




1587 


31955 


C 


1612 


144 


449 




1588 


31956 


B 


1613 


1 


1050 




1589 


31957 


B 


1614 


1 


561 




1590 


31958 


B 


1615 


127 


330 




1591 


31959 


C 


1616 


202 


443 




1592 


31960 


B 


1617 


1 


924 




1593 


31961 


C 


1618 


60 


419 




1594 


31962 


C 


1619 


285 


602 




1595 


31963 


c 


1620 


I 


93 




1596 


31964 


B 


1621 


1 


480 




1597 


31965 


B 


1622 


96 


416 




1598 


31966 


B 


1623 


78 


1581 




1599 


31967 


B 


1624 


1 


2259 




1600 


31968 


C 


1625 


180 


371 




1601 


31969 


B 


1626 


1 


852 




1602 


31970 


B 


1627 


1 


204 




1603 


31971 


B 


1628 


37 


2613 




1604 


31972 


B 


1629 


66 


1505 




1605 


31973 


B 


1630 


1 


1792 




1606 


31974 


B 


1631 


100 


522 




1607 


31975 


B 


1632 


252 


2347 




1608 


31976 


C 


1633 


294 


450 




1609 


31977 


C 


1634 


118 


372 




1610 


31978 


B 


1635 


1 


799 




1611 


31979 


B 


1636 


1 


2496 




1612 


31980 


B 


1637 


100 


1 188 




1613 


31981 


B 


1638 


35 


1654 




1614 


31982 


B 


1639 


46 


783 




1615 


31983 


B 


1640 


8 


1428 




1616 


31984 


B 


1641 


1 


2121 




1617 


31985 


B 


1642 


92 


667 




1618 


31986 


B 


1643 


1 


339 




1619 


31987 


C 


1644 


79 


434 




1620 


31988 


C 


1645 


592 


921 




1621 


31989 


C 


1646 


1 


171 




1622 


31990 


C 


1647 


76 


264 




1623 


31991 


B 


1648 


157 


912 




1624 


31992 


B 


1649 


10 


462 




1625 


31993 


C 


1650 


10 


333 




1626 


31994 


C 


1651 


763 


1001 




1627 


31995 


B 


1652 


202 


701 




1628 


31996 


C 


1653 


215 


572 




1629 


31997 


B 


1654 


261 


399 




1630 


31998 


C 


1655 


623 


749 




1631 


3 1 999 


B 


1656 


198 


1524 




1632 


32000 


B 


1657 


108 


575 
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SEQ ID 

NO: 



1671 

1672 

1673 

1674 

1673 

1676 

1677 

1678 

1679 

1680 

1681 

1682 

1683 



SEQIDNO: 
of peptide 
sequence 



$2001 
$2002 
32003 
$2004 
$2005 
$2006 
$2007 
$2008 
32009 
$2010 
3201 1 
32012 
r 32013 
32014 
$2015 
32016 
32017 
$2018 
$2019 
32020 
32021 
32022 
32023 
32024 
32025 
32026 
$2027 
32028 
32029 
32030 
$2031 
32032 
32033 
32034 
32035 
$2036 
32037 
32038 
32039 
32040 
32041 
32042 
32043 
32044 
32045 
32046 
32047 
32048 
32049 



Met 
hod 



SEQ ID NO: 
in USSN 
09/540.217 



|B 1658 



B 



IB 



IB" 



IB 



B 



32050 
3205 1 



659 
1660 
1661 
1662 
1663 
1664 
1665 
1666 
1667 
1668 
1669 
1670 
1671 
1672 
1673 
1674 
1675 
1676 
1677 
1678 
1679 
1680 
1681 
1682 
[B 1683 
IB 1684 
|B~ 1685 
|B 1686 
1687 
1688 
1689 
1690 
1691 
1692 
1693 
1694 
1695 
1696 
1697 
1698 
1699 
1700 
1701 
1702 
1703 
1704 
1705 
1706 
1707 
1708 



B 



IB 



B 



B 



Nucleotide 
location of first 
codon for peptide 
sequence 

1 40 



282 



24 
46 
251 



65 



65 



142 
1145 



326 
150 



173 



57 
178" 



47 



65 
|89~ 



80 
992 



Nucleotide location of last 
codon for last amino acid 
of peptide sequence 



2172 



Amino acid sequence ( X=Unknown, 
Stop codon, /^possible nucleotide 
deletion, \=po$siblc nucleotide insertion) 



479 
1542 
849 
684 



406 
393 

no 

450 
471 
471 
580 
789 
324 
465 
948 
401 
401 

1041 

177 

189 

769 

564 

769 

1743 

615 



618 

579 

216 

432 

729 

192 

474 

1662 

1462 



375 

1917 

365 

1250 

2210 

474 

879 

465 
' 473 
' 1908 

612 
" 226 
"2023 
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SEQ ll> 


SEQ ID NO: 
of peptide 
sequence 


Mel 
noo 


SEQ ID NO: 

in 1 l*s*sN 
III 4.J^5C5l^l 

09/540,217 


Nucleotide 
location of first 
codon for peptide 
sequence 


Nucleotide location of last 
COCion it>r 1*191 <t in I iiu dciu 
of peptide sequence 


Amino acid sequence ( X— Unknown, 
— oiop couoii* / 'pu»iwic Hutrirunuc 
deletion. \=possiblc nucleotide insertion) 


1684 


32052 


B 


1709 


1293 


1497 




1685 


32053 


B 


1710 


29 


1480 




1686 


32054 


C 


171 1 


1664 


2179 




1687 


32055 


B 


1712 


183 


8544 




1688 


32056 


C 


1713 


60 


472 




1689 


32057 


B 


1714 


202 


735 




1690 


32058 


B 


1715 


532 


661 




1691 


32059 


B 


1716 


1 


453 




1692 


32060 


B 


1717 


24 


320 




1693 


32061 


B 


1718 


59 


583 




1694 


32062 


B 


1719 


1 


369 




1695 


32063 


B 


1720 


51 


204 




1696 


32064 


B 


1721 


318 


849 




1697 


32065 


B 


1722 


I 


597 




1698 


32066 


B 


1723 


1 


325 




1699 


32067 


B 


1724 


1 


675 




1700 


32068 


B 


1725 


1 


631 




1701 


32069 


B 


1726 


1 


1017 




1702 


32070 


B 


1727 


158 


727 




1703 


32071 


B 


1728 


296 


798 




1704 


32072 


B 


1729 


1 


1 128 




1705 


32073 


C 


1730 


237 


356 




1706 


32074 


C 


1731 


393 


519 




1707 


32075 


B 


1732 


1 


6432 




1708 


32076 


B 


1733 


124 


402 




1709 


32077 


B 


1734 


35 


421 




1710 


32078 


C 


1735 


203 


385 




171 1 


32079 


B 


1736 


16 


406 




1712 


32080 


B 


1737 


21 


306 




1713 


32081 


B 


1738 


97 


352 




1714 


32082 


B 


1739 


64 


7164 




1715 


32083 


B 


1740 


553 


1 197 




1716 


32084 


B 


1741 


553 


720 




1717 


32085 


B 


1742 


1 


4029 




1718 


32086 


B 


1743 


63 


422 




1719 


32087 


B 


1744 


342 


451 




1720 


32088 


B 


1745 


1 


1238 




1721 


32089 


B 


1746 


1 


2393 




1722 


32090 


B 


1747 


1667 


1833 




1723 


32091 


C 


1748 


33 


287 




1724 


32092 


B 


1749 


1 


469 




1725 


32093 


B 


1750 


75 


166 




1726 


32094 


B 


1751 


120 


756 




1727 


32095 


C 


1752 


1 


1098 




1728 


32096 


B 


1753 


I 


486 




1729 


32097 


C 


1754 


25 


374 




1730 


32098 


C 


1755 


149 


394 




1731 


32099 


B 


1756 


1 


660 




1732 


32100 


B 


1757 


26 


391 




1733 


32101 


B 


1758 


282 


419 




1734 


32102 


B 


1759 


132 


717 
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SEO ID 

NO: 


SEQ 10 NO: 
of peptide 
sequence 


Met 
hoi) 


SEO lf> NO: 

: _ ■ |CCV 

09/540,217 


Nucleotide 
location ot" first 
codon for peptide 
sequence 


Nucleotide location of last 
codon for last amino acid 
of peptide sequence 


Amino :icid sequence ( X=Unknown, 
* =Slop codon, /—possible nucleotide 
deletion, \=possible nucleotide insertion) 


1786 


32154 


B 


181 1 


1 


939 




1787 


32155 


B 


1812 


4 


744 




1788 


32156 


B 


1813 


1 


717 




1789 


32157 


C 


1814 


67 


366 




1790 


32158 


B 


1815 


185 


847 




1791 


32159 


C 


1816 


1 


315 




1792 


32160 


B 


1817 


87 


297 




1793 


32161 


B 


1818 


1 


1190 




1794 


32162 


B 


1819 


1 


848 




1795 


32163 


B 


1820 


934 


1 158 




1796 


32164 


C 


1821 


1 


477 




1797 


32165 


C 


1822 


6 


125 




1798 


32166 


B 


1823 


335 


536 




1799 


32167 


B 


1824 


157 


324 




1800 


32168 


C 


1825 


176 


361 




1801 


32169 


C 


1826 


1 


120 




1802 


32170 


C 


1827 


25 


360 




1803 


32171 


C 


1828 


246 


377 




1804 


32172 


C 


1829 


4782 


5015 




1805 


32173 


B 


1830 


1 105 


3034 




1806 


32174 


B 


1831 


818 


874 




1807 


32175 


C 


1832 


I 


444 




1808 


32176 


B 


1833 


589 


734 




1809 


32177 


B 


1834 


1 


264 




1810 


32178 


B 


1835 


46 


1 12 




1811 


32179 


B 


1836 


1 


360 




1812 


32180 


B 


1837 


589 


734 




1813 


32181 


B 


1838 


1 


675 




1814 


32182 


B 


1839 


1 


1 194 




1815 


32183 


B 


1840 


121 


880 




1816 


32184 


B 


1841 


35 


853 




1817 


32185 


B 


1842 


1 


426 




1818 


32186 


C 


1843 


1 


252 




1819 


32187 


B 


1844 


I 


323 




1820 


32188 


B 


1845 


1 


789 




1821 


32189 


C 


1846 


337 


1521 




1822 


32190 


C 


1847 


1 


345 




1823 


32191 


B 


1848 


331 


3385 




1824 


32192 


B 


1849 


1 


1584 




1825 


32193 


B 


1850 


1 


957 




1826 


32194 


B 


1851 


226 


1794 




1827 


32195 


B 


1852 


52 


594 




1828 


32196 


C 


1853 


1 


615 




1829 


32197 


B 


1854 


I 


318 




1830 


32198 


B 


1855 


297 


450 




1831 


32199 


C 


1856 


87 


404 




1832 


32200 


C 


1857 


1 


171 




1833 


32201 


C 


1858 


1 


171 




1834 


32202 


B 


1859 


34 


831 




1835 


32203 


B 


1860 


1 


1375 




1836 


32204 


B 


1861 


1 


546 





264 
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SEQ ID 

NO: 



SEQ ID NO: 
of peptide 
sequence 



Met 
hod 



SEQ ID NO: 
in USSN 
09/540,217 



Nucleotide 
location of first 
cod on for peptide 
sequence 



Nucleotide location of last 
codon for last amino acid 
of peptide sequence 



Amino acid sequence ( \=tlnknown, 
*=Stop codon, /-possible nucleotide 
deletion, \-possible nucleotide insertion) 



1837 



32205 



1862 



36 



182 



1838 32206 



863 



92 



1839 32207 



864 



043 
283 



1840 



32208 



865 



283 



591 



1841 



1842 



32209 



866 



97 



08 



32210 



867 



50 



1843 



32211 



868 



42 



448 



1844 



32212 



869 



576 



1845 



32213 



870 



96 



1846 32214 



871 



885 



1847 



32215 



n848 32216 



872 



873 



21 



848 



82 



871 



ri849 32217 



874 



723 



11850 32218 



1851 



1852 



875 



426 



32219 



876 



624 



803 



1852 32220 



877 



588 



32221 



B 



878 



58 



1854 



1855 



1856 



32222 



B 



879 



Oil 



32223 



B 



880 



654 



32224 



1881 



498 



1857 



32225 



1882 



249 



1858 



1859 



32226 



1883 



507 



785 



32227 



1885 



10 



404 



1860 



1861 



32228 



B 



1886 



448 



618 



32229 



B 



887 



88 



1862 



32230 



B 



1888 



06 



414 



1862 



1864 



32231 



B 



1889 



82 



4206 



32232 



B 



1890 



240 



1865 



3222 



B 



891 



124 



1866 



32234 



1892 



243 



447 



1867 



32235 



1893 



139 



228 



1868 



32236 



1894 



61 



300 



1869 



32237 



895 



271 



429 



1870 32238 



B 



896 



545 



1054 



1871 



1873 



32239 



1897 



609 



706 



1872 32240 



B 



898 



2521 



32241 



1899 



152 



517 



11874 32242 



1876 



B 



1900 



217 



313 



1875 32243 



1901 



86 



193 



32244 



1902 



29 



271 



1877 32245 



1879 
1880 
1881 
1882 
1883 
1884 
1885 
1886 
1887 



B 



1903 



522 



1878 32246 



32247 
[32248 
[ 32249 

32250 

32251 
[32252 

32253 
1 32254 

37TS5 



B 



1904 
1905 
1906 
1907 
1908 
1909 
1910 
191 1 



84 

36 



155 



165 



225 

308 

1569 

522 

510 

936 

162 

427 

1282 

270 



265 
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SKQ ll> 

NO: 


SEQ ID NO: 
of peptide 
sequence 


Met 
hod 


StQIDNO: 
in U55i> 
09/540.217 


Nucleotide 
locution of lirst 
codon for peptide 
sequence 


Nucleotide location of last 
codon for last Amino acid 
of peptide sequence 


Amino ncid sequence ( X=Unknown, 
—-of op coiiun* / — pu»iiric nucleotide 
deletion, \=possible nucleotide insertion) 


1888 


32256 


B 


1914 


513 


9470 




1889 


32257 


B 


1915 


35 


871 




1890 


32258 


B 


1916 


1 


690 




1891 


32259 


C 


1917 


86 


271 




1892 


32260 


B 


1918 


1 


690 




1893 


32261 


C 


1919 


14 


301 




1894 


32262 


B 


1920 


1 


936 




1895 


32263 


B 


1921 


t 


1901 




1896 


32264 


B 


1922 


36 


238 




1897 


32265 


B 


1923 


1 


738 




1898 


32266 


C 


1924 


5 


364 




1899 


32267 


C 


1925 


43 


494 




1900 


32268 


C 


1926 


96 


263 




1901 


32269 


B 


1927 


1 


207 




1902 


32270 


B 


1928 


1 


290 




1903 


32271 


B 


1929 


52 


482 




1904 


32272 


B 


1930 


271 


408 




1905 


32273 


B 


1931 


1 14 


309 




1906 


32274 


C 


1932 


218 


398 




1907 


32275 


B 


1933 


1 


101 1 




1908 


32276 


B 


1934 


1 


702 




1909 


32277 


B 


1935 


1 


1305 




1910 


32278 


C 


1936 


141 


374 




191 1 


32279 


B 


1937 


1 


834 




1912 


32280 


B 


1938 


47 


363 




1913 


32281 


B 


1939 


73 


558 




1914 


32282 


B 


1940 


373 


864 




1915 


32283 


B 


1941 


96 


377 




1916 


32284 


B 


1942 


55 


271 1 




1917 


32285 


B 


1945 


833 


1352 




1918 


32286 


B 


1946 


1 


1 101 




1919 


32287 


B 


1947 


865 


1070 




1920 


32288 


C 


1948 


1 


285 




1921 


32289 


B 


1949 


1 


642 




1922 


32290 


B 


1950 


124 


813 




1923 


32291 


B 


1951 


1 


654 




1924 


32292 


B 


1952 


180 


303 




1925 


32293 


C 


1953 


15 


170 




1926 


32294 


B 


1954 


245 


646 




1927 


32295 


B 


1955 


100 


824 




1928 


32296 


C 


1956 


52 


348 




1929 


32297 


B 


1957 


1 


678 




1930 


32298 


B 


1958 


1 


954 




1931 


32299 


B 


1959 


1 


675 




1932 


32300 


C 


I960 


52 


348 




1933 


32301 


B 


1961 


71 


251 




1934 


32302 


B 


1962 


427 


747 




1935 


32303 


B 


1963 


1 


453 




1936 


32304 


B 


1964 


1 


375 




1937 


32305 


B 


1965 


1 17 


1 109 




1938 


32306 


C 


1966 


47 


133 
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ISEQID 

NO: 



SEQ ID NO: 
of peptide 

sequence 



Met 
hod 



SEQ ID NO: 
in USSN 
09/540,217 



Nucleotide 
location of first 
codon for peptide 
sequence 



Nucleotide location of last 
codon for last amino acid 
of peptide sequence 



Amino acid sequence < X-Unknown t 
*-$top codon, /=possihlc nucleotide 
deletion, \=possible nucleotide insertion) 



2307 



B 1967 



79 



; 149 



>08 



B 



1968 



693 



309 



B 



1969 



1 179 



32310 



B 



1970 



639 



> 1 1 



IB 



1971 



502 



1294 



32312 



1972 



670 



1185 



► 1 j 



IB 



1973 



1044 



32314 



IB 



1974 



3645 



32315 



B 



1975 



2877 
1579 



32316 



IB 



1976 



32317 



1977 



2318 



B 



1978 



750 
438 



2319 



1979 



122 



307 



32320 



1980 



71 



271 



2321 



1981 



151 



363 



2322 



1982 



122 



307 



32323 



1983 



55 



282 



32324 



1984 



89 



385 



32325 



1985 



48 



275 



2326 



1986 



246 



557 



2327 



B 



1987 



394 



2565 



2328 



B 



1988 



2329 



IB 



1989 



2330 



IB 



1990 



1 

46 
150 



432 



483 



482 



32331 



B 



1991 



10 



265 



2332 



1992 



40 



162 



32333 



B 1993 



3639 



32334 



IB 



1994 



32335 



B 



1995 



83 



179 



39 



1452 



32336 



B 



1996 



50 



384 



32337 



1997 



256 



351 



2338 



B 



1998 



771 



32339 



B 



1999 



489 



32340 



B 



2000 



37 



447 



2341 



IB 



2001 



1272 



32342 



IB 



2002 



2559 



2343 



2003 



221 



32344 



2004 



415 



589 



1033 



32345 



2007 



318 



694 



32346 



2008 



31 



819 



,2347 



B 



2009 



276 



32348 



2010 



369 



32349 



201 



85 



628 



32350 



B 



2012 



19 



178 



32351 



2013 



217 



393 



1985 



32352 



B 



2014 



779 



32353 



B 



2015 



107 



650 



1986 



32354 



2016 



j 1 j 



527 



1987 



1988 



32355 
32356 



2017 



258 



2018 



34^ 



1989 



32357 



2019 



393 



267 



WO 01/075067 



PCT/US01/08631 



SEQ ID 

NO: 


SEQ II) NO: 
of peptide 
sequence 


Met 
hod 


SEQ ID NO: 
in u»rv 
09/540,2 1 7 


Nucleotide 
location of first 
codon for peptide 
sequence 


Nucleotide location of last 
codon for last amino acid 
of peptide sequence 


Amino acid sequence ( \=Unknown, 
*=Sfop codon, /=possible nucleotide 
deletion, \~possinle nucleotide insertion) 


1990 


32358 


B 


2020 


647 


1362 




1991 


32359 


C 


2021 


16 


378 




1992 


32360 


B 


2022 


32 


349 




1993 


32361 


C 


2023 


256 


425 




1994 


32362 


C 


2024 


134 


382 




1995 


32363 


B 


2025 


138 


171 




1996 


32364 


B 


2026 


1 


1626 




1997 


32365 


B 


2027 


509 


810 




1998 


32366 


C 


2028 


1 


513 




1999 


32367 


C 


2029 


7 


375 




2000 


32368 


C 


2030 


1 


410 




2001 


32369 


B 


2031 


1 


864 




2002 


32370 


B 


2032 


1 10 


928 




2003 


32371 


B 


2033 


1 


1026 




2004 


32372 


B 


2034 


1 


1008 




2005 


32373 


B 


2035 


1 


588 




2006 


32374 


B 


2036 


1 


412 




2007 


32375 


B 


2037 


1 


1851 




2008 


32376 


B 


2038 


309 


663 




2009 


32377 


B 


2039 


1 


525 




2010 


32378 


B 


2040 


1 


2214 




201 I 


32379 


B 


2041 


1 


486 




2012 


32380 


B 


2042 


1 


774 




2013 


32381 


B 


2043 


1 


596 




2014 


32382 


B 


2044 


305 


395 




2015 


32383 


C 


2045 


27 


185 




2016 


32384 


B 


2046 


1 


1071 




2017 


32385 


B 


2047 


1 


1326 




2018 


32386 


B 


2048 


I 


3761 




2019 


32387 


C 


2049 


55 


189 




2020 


32388 


B 


2050 


1016 


1683 




2021 


32389 


C 


2051 


942 


1 130 




2022 


32390 


B 


2052 


1 


598 




2023 


32391 


B 


2053 


1 


768 




2024 


32392 


B 


2054 


1 


999 




2025 


32393 


C 


2055 


1 


252 




2026 


32394 


B 


2056 


154 


606 




2027 


32395 


B 


2057 


1 


846 




2028 


32396 


C 


2058 


334 


690 




2029 


32397 


B 


2059 


268 


5712 




2030 


32398 


C 


2060 


1 17 


662 




2031 


32399 


B 


2061 


1 


3504 




2032 


32400 


B 


2062 


816 


927 




2033 


32401 


B 


2063 


1 


342 




2034 


32402 


B 


2064 


1 


1443 




2035 


32403 


C 


2065 


53 


102 




2036 


32404 


C 


2066 


271 


528 




2037 


32405 


B 


2067 


1 


843 




2038 


32406 


C 


2068 


187 


408 




2039 


32407 


C 


2069 


174 


320 




2040 


32408 


B 


2070 


31 


534 
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[SEQID ISEQIDNO: 
|NO: of peptide 

(sequence 



Met 
hod 



SEO 10 NO: 
in USSN 
09/540,217 



Nucleotide 
location of first 
codon for peptide 
sequence 



Nucleotide location of last 
codon for last amino acid 
of peptide sequence 



Amino acid sequence ( X=Unkno\vn, 
*=Stop codon, /= possible nucleotide 
deletion, \=possible nucleotide insertion) 



2041 



52409 



2071 



183 



329 



12042 32410 



B 2072 



389 



^043 324! I 



B 2073 



78 



974 



52412 



B 2074 



467 



692 



2045 



[32413 
32414 



2075 



605 



965 
1555" 



2046 



B 2076 



2047 



52415 



|B 2077 



390 



1 2048 32416 

12049 32417 



|B 2078 



2522 



|B 2079 



24 



94 
593 



12050 132418 



B 2080 



2051 



32419 



B 2081 



78 



U052 32420 



B 2082 



42 



1 612 
|342 



2053 



32421 



B 2083 



^054 32422 



|B 2084 



I 

157" 



477 



1640 



[32423 
32424 



TC 2085 



110 



307 
I59T 



|B 2086 



|2057 32425 



2087 



14 



355 



[2058 32426 



B 2088 



47 



998 



F2059 32427 



B 2089 



498 
560 



12060 32428 



2090 



357 



[32429 
32430" 



B 2091 



522 
659 



2062 



2092 



231 



12063 32431 



2093 



167 
L2695" 



32432 



B 2094 



394 



2065 



3243 



B 2096 



61 



2215 



12066 32434 



IB 2097 



204 



572 



[32435 
32436 



2098 



476 



|652 
1 190 



|B 12099 



[2069 32437 



2100 



52438 



B 2101 



259 
2625 



2071 



52439 



B 2102 



1403 



2950 



2072 



32440 



B 2103 



672 



1955 



2073 



52441 



2104 



2074 32442 



2075 32443 



2076 32444 



B 2105 



[351 
567 



2106 



2107 



176 



27 



| 304 
|308 



2077 



32445 



2108 



68 



307 



2078 32446 



2109 



322 



567 



2079 



32447 



|B 2110 



1297 



2080 32448 



B 211 



281 



1488 



2081 



32449 



B 2112 



2082 32450 



2113 



2083 



32451 



B 2114 



2084 



32452 



32453 



IB_ 
IB" 



2115 



12 



2497 



90 



284 



2466 



21 16 



603 



954 



2086 32454 



B 2117 



205 



441 



2087 



1 32455 
132456 



B 2118 



68 



2052 



2088 



B 2119 



271 



639 



2089 32457 



IB 



2090 
2091 



132458 



2120 



1356 



2121 



247 



,1326 



32459 



2122 



1041 
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SEQ ID 

NO: 


SEQ ID NO: 
of peptide 
sequence 


Met 
hod 


SEQ M> NO: 
in L'SSN 
09/540,217 


Nucleotide 
locution of first 
codon for peptide 
sequence 


Nucleotide location of last 
codon for last amino acid 
of peptide sequence 


Amino acid sequence ( X=Unknovvn, 
*=Stop codon, /^possible nucleotide 
deletion, ^possible nucleotide insertion) 


2092 


32460 


B 


2123 


1 


1695 




2093 


32461 


B 


2124 


1 


1767 




2094 


32462 


B 


2125 


1 


2286 




2095 


32463 


B 


2126 




1 167 




2096 


32464 


B 


2127 


i 


2343 




2097 


32465 


B 


2128 


1 


1056 




2098 


32466 


B 


2129 


1 


1379 




2099 


32467 


B 


2130 


1 


1839 




2100 


32468 


B 


2131 


1 


5460 




2101 


32469 


B 


2132 


1 33 


549 




2102 


32470 


B 


2133 


1 


534 




2103 


32471 


B 


2134 


1 


537 




2104 


32472 


B 


2135 


1 


49 




2105 


32473 


C 


2136 


1 


432 




2106 


32474 


B 


2137 


1 


615 




2107 


32475 


B 


2138 


146 


556 




2108 


32476 


B 


2139 


1 33 


1434 




2109 


32477 


B 


2140 


1 


357 




2110 


32478 


C 


2141 


1 


429 




211 1 


32479 


B 


2142 


1 


411 




2112 


32480 


B 


2143 


1 


459 




21 13 


32481 


C 


2144 


224 


550 




2114 


32482 


B 


2145 


1 


1035 




2115 


32483 


B 


2146 


1 


342 




21 16 


32484 


C 


2147 


1 


321 




21 17 


32485 


C 


2148 


1 


317 




2118 


32486 


B 


2149 


1 


495 




2119 


32487 


B 


2150 


146 


556 




2120 


32488 


C 


2151 


1 


390 




2121 


32489 


C 


2152 


461 


643 




2122 


32490 


C 


2153 


198 


416 




2123 


32491 


C 


2154 


258 


500 




2124 


32492 


B 


2155 


291 


1034 




2125 


32493 


B 


2156 


1 


834 




2126 


32494 


B 


2157 


1 


7852 




2127 


32495 


B 


2158 


1 


1320 




2128 


32496 


B 


2159 


1631 


1756 




2129 


32497 


B 


2160 


500 


8643 




2130 


32498 


C 


2161 


193 


475 




2131 


32499 


B 


2162 


1 


795 




2132 


32500 


B 


2163 


1 


663 




2133 


32501 


C 


2164 


1 


303 




2134 


32502 


B 


2165 


266 


385 




2135 


32503 


B 


2166 


1 


704 




2136 


32504 


B 


2167 


1 


720 




2137 


32505 


B 


2168 


364 


507 




2138 


32506 


B 


2169 


44 


197 




2139 


32507 


C 


2170 


72 


224 




2140 


32508 


C 


2171 


228 


393 




2141 


32509 


C 


2172 


24 1 


396 




2142 


32510 


c 


2173 


415 


552 
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StQIt) S 
NO: <» 

s 


EQ ID NO: i\ 
f peptide h 
equence 


let 3 
od i 
0 


II) (MO* iN 

n USSN U 
9/540,217 c 

s 


Kation of first c 
odon for peptide o 
equence 


Nucleotide location of last A 
odon for hist amino acid * 
f peptide sequence d 


ktnino acid sequence ( X-Unknown, 
-Stop codon, /=possible nucleotide 
eletion,\=possible nucleotide insertion) 


2143 I 


►25 1 1 f 


3 1 


M74 t 


>4 : 


268 




2144 : 


>2512 ( 


z * 


WIS 




162 




2145 : 


J2513 ( 




> 1 76 




357 




2146 : 


>2514 1 


3 : 


> 177 




3213 




2147 : 


52515 1 


3 : 


2178 


19 < 


582 




2148 : 


525 16 1 


3 : 


> 179 




405 




2149 ; 


52517 1 


b ; 


>i80 ; 


191 


769 




2150 : 


32518 1 




2181 




1314 





2i5i : 


32519 < 


<s * 


2182 


156 


287 




2152 


32520 


b : 


2183 




756 




2153 


32521 


b : 


2184 


s 


645 




2154 


32522 


B 


2185 




948 




2155 


32523 


B 


2186 




660 




2156 


32524 


B 


2187 


186 


518 




2157 


32525 


B 


2188 




3570 




2158 


32526 


B 


2189 




3354 




2159 


32527 


B 


2190 




2232 




2160 


32528 


B 


2191 




1356 




2161 


32529 


B 


2192 




1 103 




2162 


32530 


B 


2193 




1902 




2163 


32531 


B 


2194 




2232 




2164 


32532 


B 


2195 




2991 




2165 


32533 


B 


2196 




2136 




2166 


32534 


B 


2197 




1524 




2167 


32535 


B 


2198 




2106 




2168 


32536 


B 


2199 




1224 




2169 


32537 


B 


2200 




1935 




2170 


32538 


B 


2201 




1428 




2171 


32539 


B 


2202 




858 




2172 


32540 


B 


2203 




2162 




2173 


32541 


B 


2204 




1374 




2174 


32542 


B 


2205 


205 


3666 




2175 


32543 


B 


2206 


59 


43 1 I 




2176 


32544 


B 


2207 




1311 




2177 


32545 


B 


2208 




2742 




2178 


32546 


B 


2209 




1 878 




2179 


32547 


B 


2210 




1074 




2180 


32548 


B 


221 1 




22 1 7 




2181 


32549 


B 


2212 




1945 




2182 


32550 


B 


2213 




194 1 




2183 


32551 


B 


2214 




1737 




2184 


32552 


B 


2215 




1422 




2185 


32553 


B 


2216 


22 


9087 




2186 


32554 


B 


2217 




4954 




2187 


32555 


B 


2218 




1812 




2188 


32556 


B 


2219 




939 




2189 


32557 


B 


2220 




2895 




2190 


32558 


b 


1 
1 




6223 




2191 


32559 


B 


2222 


109 


4966 




2192 


32560 


B 


2223 


3807 


9479 




2193 


32561 


B 


2224 


1 


4903 
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SKQ ID 

NO: 


of peptide 
sequence 


Met 

hod 


crn II) NO* 

in USSN 
09/540,217 


It Ul ICOI IOC 

location of first 
codon for peptide 
sequence 


Nucleotide location of Ins 
codon fur last amino acid 
of peptide sequence 


Amino ;icid sequence ( X=llnkno\vn, 
*=Stop codon, /= possible nucleotide 
deletion, V=possiblc nucleotide insertion) 


2 194 


32562 


B 


2225 


210 


516 




2 1 95 


32563 


C 


2226 


185 


292 




2 1 96 


32564 


B 


2227 


1 


657 




2 1 97 


32565 


B 


2228 


I 


101 1 




2 198 


32566 


B 


2229 


1 


1303 




2 199 


32567 


C 


2230 


69 


182 




2200 


32568 


B 


2231 


1 


321 




2201 


32569 


B 


2232 


88 


522 




2202 


32570 


B 


2233 


527 


1207 




2203 


32571 


B 


2234 


I 18 


375 




2204 


32572 


B 


2235 


8 


148 




2205 


32573 


B 


2236 


609 


1 121 




2206 


32574 


B 


2237 


1 


1500 




2207 


32575 


C 


2238 


121 


330 




2208 


32576 


B 


2239 


1 


591 




2209 


32577 


B 


2240 


125 


471 




22 10 


32578 


B 


2241 


64 


909 




22 1 1 


32579 


B 


2242 


13 


579 




22 12 


32580 


B 


2243 


249 


531 




22 13 


32581 


C 


2244 


107 


928 




2214 


32582 


B 


2245 


213 


322 




22 15 


32583 


C 


2246 


373 


441 




2216 


32584 


B 


2247 


54 


2723 




2217 


32585 


B 


2248 


94 


529 




2218 


32586 


B 


2249 


57 


260 




22 19 


32587 


B 


2250 


674 


1972 




2220 


32588 


B 


2251 


1 


1053 




2221 


32589 


C 


2252 


186 


347 




2222 


32590 


B 


2253 


26 


193 




2223 


32591 


B 


2254 


1 


5442 




2224 


32592 


B 


2255 


428 


3792 




2225 


32593 


B 


2256 


9 


199 




2226 


32594 


B 


2257 


421 


2932 




2227 


32595 


B 


2258 


305 


547 




2228 


32596 


B 


2259 


1 


891 




2229 


32597 


B 


2260 


1 


641 




2230 


32598 


B 


2261 


108 


542 




223 1 


32599 


B 


2262 


105 


440 




2232 


32600 


B 


2263 


553 


729 




2233 


32601 


B 


2264 


1 


645 




2234 


32602 


B 


2265 


291 


452 




2235 


32603 


B 


2266 


143 


348 




2236 


32604 


C 


2267 


310 


426 




2237 


32605 


B 


2268 


1 


1344 




2238 


32606 


B 


2269 


237 


2834 




2239 


32607 


B 


2270 


1 


2922 




2240 


32608 


B 


2271 


109 


3499 




224 1 


j 2609 


B 


2272 


1 


161 1 




2242 


32610 


B 


2273 


! 


1575 




2243 


326 I I 


B 


2274 


1 


1314 




2244 


32612 


B 


2275 


1 


1209 
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[SEQID 
NO: 



SEQ ID NO: 
of peptide 
sequence 



Met 
hod 



SKQIDNO: 
in USSN 
09/540,217 



Nucleotide 
location of first 
codon for peptide 
sequence 



Nucleotide location of last 
codon for last amino acid 
of peptide sequence 



Amino acid sequence ( X=Unknown, 
*=Stop codon, /=possiblc nucleotide 
deletion, \=possible nucleotide insertion) 



2245 



32613 



B 2276 



2022 



2246 32614 



2277 



1938 



2247 



32615 



2279 



806 



2248 



32616 



2280 



361 



U>249 32617 



2281 



2732 



2250 



32618 



2282 



703 



2251 32619 



2283 



507 



Y2252 32620 



2284 



18 



16 



2253 



32621 



2285 



272 



2254 



32622 



2286 



88 



|2255 32623 



2287 



660 



[2256 32624 



2288 



31 



33 



2257 32625 



2289 



1032 



2258 



2259 



32626 



2290 



227 



32627 



2291 



27 



296 



2260 32628 



B 



2292 



58 



370 



2261 



2262 



32629 



B 



2293 



275 



32630 



2294 



299 



2263 



32631 



2295 



227 



13 



2264 32632 



2296 



297 



2265 



32633 



B 



2297 



26 



206 



2266 32634 



2298 



87 



2267 



32635 



B 



2299 



279 



2268 32636 



B 



2300 



12 



2269 



32637 



2301 



81 



2270 32638 



B 



2302 



20 



308 



2271 32639 



B 



2303 



2145 



2272 



32640 



2304 



270 



416 



2273 



32641 



B 



2305 



31 



627 



2274 



32642 



2306 



128 



499 



2275 32643 



B 



2307 



61 



88 



2276 32644 



2308 



744 



2094 



2277 32645 



2279 



B 



2309 



241 



669 



2278 32646 



2310 



285 



32647 



B 



2311 



137 



07 



2280 



32648 



2312 



168 



362 



2281 32649 



2313 



394 



2282 32650 



2283 



B 



2314 



489 



32651 



2315 



204 



2284 32652 



B 



2316 



2361 



2285 



32653 



2317 



2265 



2286 



32654 



B 



2318 



2268 



2287 32655 



2319 



2337 



2288 32656 



B 



2320 



196 



2289 



2290 



2291 



32657 
32658 



B 



32659 



2321 



2298 



2880 



232- 



2562 



2292 32660 



2293 
2294 



1 32661 

32662 



12295 132663 



2324 
2325 
2326 
2327 



675 



2835 
2172 
2515 
2709 
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SKQ ID 

NO: 


SEQ ID NO: 
or peptide 


Met 
hod 


SEO ID NO: 
in USSN 
09/540.217 


Nucleotide 
location of first 
codon lor peptide 
sequence 


Nucleotide locution of last 
codou for last amino acid 
of peptide sequence 


Amino acid sequence ( X=Unknown, 

*— Cinn rnHnn /=nfK^itilp nurlrofiff* 

deletion, \=possiblc nucleotide insertion) 


2296 


32664 


B 


2328 


t 


2478 




2297 


32665 


B 


2329 


I 


2748 




2298 


32666 


B 


2330 


877 


4763 




2299 


32667 


B 


2331 


1 


2590 




2300 


32668 


B 


2332 


1 


597 




2301 


32669 


C 


2333 


279 


412 




2302 


32670 


C 


2334 


507 


878 




2303 


32671 


C 


2335 


1 


147 




2304 


32672 


B 


2336 


52 


573 




2305 


32673 


C 


2337 


211 


446 




2306 


32674 


B 


2338 


1 


1669 




2307 


32675 


B 


2339 


69 


418 




2308 


32676 


B 


2340 


1 


2778 




2309 


32677 


B 


2341 


1 


1896 




2310 


32678 


B 


2342 


1 


1836 




23! i 


32679 


B 


2343 


1 


2463 




2312 


32680 


B 


2344 


287 


1785 




2313 


32681 


B 


2345 


I 


2860 




2314 


32682 


B 


2346 


1 


1281 




2315 


32683 


B 


2347 


1 


1 176 




2316 


32684 


B 


2348 


1 


1431 




2317 


32685 


B 


2349 


1 


2361 




2318 


32686 


B 


2350 


592 


1815 




2319 


32687 


B 


2351 


1 


2764 




2320 


32688 


C 


2352 


309 


581 




2321 


32689 


B 


2353 


99 


5619 




2322 


32690 


B 


2354 


133 


3213 




2323 


32691 


B 


2355 


1 


3193 




2324 


32692 


B 


2356 


1 


3291 




2325 


32693 


B 


2357 


1 


4019 




2326 


32694 


B 


2358 


167 


4093 




2327 


32695 


B 


2359 


1 


3534 




2328 


32696 


B 


2360 


1 


3405 




2329 


32697 


B 


2361 


1 


3555 




2330 


32698 


B 


2362 


1 


3786 




2331 


32699 


B 


2363 


1 


3414 




2332 


32700 


B 


2364 


1 


5130 




2333 


32701 


B 


2365 


1 


8244 




2334 


32702 


B 


2366 


1 


7995 




2335 


32703 


B 


2367 


1 


1980 




2336 


32704 


B 


2368 


1 


4269 




2337 


32705 


B 


2369 


1 


169 




2338 


32706 


B 


2370 


1 


573 




2339 


32707 


B 


237! 


388 


1 101 




2340 


32708 


C 


2372 


I 


354 




2341 


32709 


B 


2373 


134 


1057 




2342 


32710 


B 


2374 


91 


1464 




2343 


3271 1 


B 


2375 


117 


767 




2344 


32712 


B 


2376 


1 


486 




2345 


32713 


C 


2377 


1 


726 




2346 


32714 


C 


2378 


31 


447 
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SEQ ID 

NO: 



SEQ ID NO: 
of peptide 
sequence 



Met 
hod 



SKQ ID NO: 
in USSN 
09/540,217 



Nucleotide 
location of first 
codon for peptide 
sequence 



Nucleotide location of last 
codon for last amino acid 
of peptide sequence 



Amino acid sequence ( X= Unknown, 
*=Stop codon, /=possible nucleotide 
deletion. \=possiblc nucleotide insertion) 



12347 32715 



B 2379 



402 



(2348 32716 



B 2380 



22 



427 



2349 



32717 



2350 



$2718 



2351 



52719 



B 2381 
B 2382 
B |2383 



351 



560 



1122 



1035 



2352 



32720 



\2353 32721 



2384 



309 



2385 



80 



67] 



2354 32722 



B 2386 



160 



659 



2355 



[32723 
32724 



B 2387 



858 



2356 



2388 



228 



365 



[2357 32725 



B 2389 



531 



2358 



32726 



B 2390 



218 



670 



2359 



32727 



2391 



182 



484 



2360 



lit 
12361 



32728 



2392 



738 



32729 



2393 



27 



316 



2362 



32730 



B 2394 



291 



498 



1 2363 
12364 



32731 



2395 



230 



409 



32732 



B 2396 



2365 32733 



P366 32734 



2367 



[32735 
32736 



228 



1361 



2397 



210 



548 



2398 



309 



1202 



2399 



100 



406 



2368 



2400 



440 



2579 



2369 32737 



2401 



102 



359 



b370 32738 



2402 



414 



2371 



32739 



2403 



717 



976 



2372 



32740 



B 



2404 



777 



2373 



32741 



B 2405 



208 



2374 



32742 



B 2406 



570 



2375 



[32743 
32744 



B 2407 



187 



525 



2376 



B 2408 



20 



499 



12377 32745 



B 2409 



210 



2378 32746 



B 2410 



41 



166 



12379 32747 



B 2411 



29 



348 



2380 32748 



12381 



B 2412 



564 



32749 



24i: 



250 



366 



12382 32750 



B 2414 



164 



430 



U383 32751 



2415 



141 



340 



2384 



32752 



B 2416 



304 



422 



2385 



32753 



B 2417 



2031 



m86 32754 



B 2418 



1527 



2387 32755 



B 2419 



2892 



2388 32756 



B 2420 



218 



4186 



2389 



32757 



B 2421 



203 



655 



|2390 32758 



2422 



346 



2391 



32759 



B 2423 



299 



2392 



32760 



B 2424 



172 



525 



2393 
2394 



32761 



B 2425 



3270 



32762 



B 2426 



202 



481 



2395 



32763 



B 2427 



148 



3473 



2396 32764 



2428 



1S2 



460 



2397 32765 



B 2429 



1 16 
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NO: 


SKQ II) NO: 
of peptide 

sequence 


Met 
nou 


SEQ ID NO: 
in IJSSN 
09/540,217 


Nucleotide 

1 ns* o t i *t n nf firct 
lULdllllll Ul Hi 31 

codon for peptide 
sequence 


Nucleotide location of lust 
nulnn fnr Im«*I umi inn itrid 
ot peptide sequence 


Amino acid sequence ( \=Unkiiown, 
*~Stop codon, /^possible nucleotide 
deletion, \=possib!c nucleotide insertion) 


2398 


32766 


B 


2430 


153 


332 




2399 


32767 


B 


2431 


267 


2752 




2400 


32768 


B 


2432 


1 


848 




2401 


32769 


C 


2433 


54 


350 




2402 


32770 


B 


2434 


160 


531 




2403 


32771 


B 


2435 


159 


184 




2404 


32772 


B 


2436 


44 


293 




2405 


32773 


C 


2437 


129 


438 




2406 


32774 


C 


2438 


255 


469 




2407 


32775 


B 


2439 


292 


456 




2408 


32776 


B 


2440 


86 


225 




2409 


32777 


B 


2441 


1 


603 




24 10 


32778 


B 


2442 


305 


402 




241 1 


32779 


C 


2443 


1 17 


332 




2412 


32780 


B 


2444 


1 


642 




2413 


32781 


B 


2445 


50 


238 




2414 


32782 


B 


2446 


350 


1331 




2415 


32783 


B 


2447 


1 


867 




2416 


32784 


B 


2448 


1 


498 




24 17 


32785 


B 


2449 


40 


849 




24 18 


32786 


B 


2450 


187 


404 




2419 


32787 


B 


2451 


1 


921 




2420 


32788 


B 


2452 


439 


517 




2421 


32789 


C 


2453 


143 


682 




2422 


32790 


B 


2454 


87 


401 




2423 


32791 


B 


2455 


44 


277 




2424 


32792 


B 


2456 


1 


639 




2425 


32793 


B 


2457 


1 


816 




2426 


32794 


B 


2458 


100 


454 




2427 


32795 


C 


2459 


717 


923 




2428 


32796 


C 


2460 


1 


412 




2429 


32797 


C 


2461 


80 


394 




2430 


32798 


B 


2462 


278 


323 




2431 


32799 


C 


2463 


9 


239 




2432 


32800 


B 


2464 


1 


537 




2433 


32801 


B 


2465 


1 


798 




2434 


32802 


B 


2466 


1 


861 




2435 


32803 


B 


2467 


61 1 


979 




2436 


32804 


B 


2468 


56 


166 




2437 


32805 


C 


2469 


40 


495 




2438 


32806 


B 


2470 


1 


216 




2439 


32807 


B 


2471 


273 


385 




2440 


32808 


B 


2472 


77 


489 




2441 


32809 


C 


2473 


480 


791 




2442 


32810 


B 


2474 


1 10 


1318 




2443 


3281 1 


B 


2475 


1 14 


563 




2444 


32812 


B 


2476 


813 


3193 




2445 


32813 


C 


2477 


198 


650 




2446 


32814 


B 


2478 


1 


234 




2447 


32815 


B 


2479 


7 


174 




2448 


32816 


B 


24S0 


I 


1035 
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SEQ ID NO: 
of peptide 
sequence 



Met 
hod 



SEQ 10 NO: 
in USSN 
09/540,217 



Nucleotide 
location of first 
codon for peptide 
sequence 



Nucleotide location of last 
codon for last amino acid 
of peptide sequence 



Amino acid sequence ( X-Unknown, 
*=Stop codon, /^possible nucleotide 
deletion, \=possible nucleotide insertion) 



1 32817 
132818 



[B 2481 



564 



B 



2482 



894 



32819 



B 



2483 



207 



32820 



IB 



2484 



2742 



2453 32821 



IB 



2485 



071 



12454 32822 



B 



2486 



58 



228 



2455 32823 



2487 



51 



79 



H2456 32824 



B 



2488 



19 



32825 



2489 



147 



398 



12458 32826 



2490 



504 



12459 32827 



2491 



240 



32828 



B 



2492 



190 



388 



32829 



IB 



2493 



594 



12462 32830 



2494 



299 



477 



1 32831 
132832 



B 



2495 



28 



2496 



924 



32833 



IB 



2497 



2703 



32834 



B 



2498 



504 



92 



32835 



2499 



649 



239 



[32836 
32837 



IB 



2500 



46 



842 



IB 



2501 



251 



555 



32838 



IB 



2502 



258 



326 



32839 



2503 



49 



86 



[32840 
32841 



2504 



63 



B 



2505 



150 



585 



1 32842 

32843 

[2476 1 32844 
32845 
32846 
1 32847 
1 32848 
[32849 
32850 
]2483 [ 32851 
32852 
1 32853 
32854 
32855 
32856 
2489 [3 2857 
2858 

2491 [32859 

2492 32S60 
1 32861 
1 32862 

32863 
32864 
32865 
2498 [ 32866 
32867 



B 



I B 
|B~ 
| B~ 
[b~ 

[b~ 

|B~ 
|B~ 

| b~ 

IB" 



B 

|B~ 



B 

[eT 

[B~ 

[b" 
|b" 
1b" 

[b" 
] b" 
1b" 



2506 

2507 

2508 

2509 

2510 

2511 

2512 

2513 

2514 

2515 

2516 

2517 

2518 

2519 

2520 

2521 

2522 

2523 

2524 

2525 

2526 

2527 

2528 

2529 

2530 

2531 



65 

477 

80 



192 



79 



52 



3^2 



678 
634 
337 



2526 
2617 

921 

1650 
1587 
657 
1260 

762 

729 
1299 
882 
369 
573 
570 
2376 
786 
760 
714 
2976 
1021 
1386 
1 1239 
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SEQ ID 

NO- 


SEQ ID NO: 

II ■ i m IPIIUC 

sequence 


Met 
hod 


SEQ ID NO: 
in USSN 
09/54*1,217 


Nucleotide 
locution of first 
codon for peptide 
sequence 


Nucleotide location of last 
codon for last amino acid 
of peptide sequence 


Amino acid sequence ( X-Unknown, 
*=Stop codon, /=possiblc nucleotide 
deletion, \-possible nucleotide insertion) 


2500 


32868 


B 


2532 


1 


1740 




250! 


32869 


B 


2533 


1 


915 




2502 


32870 


B 


2534 


392 


1393 




2503 


32871 


B 


2535 


1 


4868 




2504 


32872 


B 


2536 


1 


2667 




2505 


32873 


B 


2537 


1 


825 




2506 


32874 


B 


2538 


1 


735 




2507 


32875 


B 


2539 


88 


469 




2508 


32876 


C 


2540 


1 


390 




2509 


32877 


C 


2541 


1 13 


328 




2510 


32878 


B 


2542 


475 


848 




251 1 


32879 


B 


2543 


472 


1482 




2512 


32880 


C 


2544 


42 


593 




2513 


32881 


B 


2545 


470 


998 




2514 


32882 


B 


2546 


83 


339 




2515 


32883 


B 


2547 


1 


501 




2516 


32884 


B 


2548 


1 198 


1432 




2517 


32885 


B 


2549 


1 


486 




2518 


32886 


B 


2550 


454 


1626 




2519 


32887 


C 


2551 


227 


388 




2520 


32888 


B 


2552 


25 


687 




2521 


32889 


B 


2553 


569 


753 




2522 


32890 


C 


2554 


147 


384 




2523 


32891 


B 


2555 


210 


419 




2524 


32892 


B 


2556 


1 


1 185 




2525 


32893 


C 


2557 


93 


257 




2526 


32894 


C 


2558 


41 


375 




2527 


32895 


C 


2559 


155 


579 




2528 


32896 


B 


2560 


1 


375 




2529 


32897 


C 


2561 


37 


351 




2530 


32898 


C 


2562 


39 


518 




2531 


32899 


B 


2563 


310 


493 




2532 


32900 


C 


2564 


83 


373 




2533 


32901 


B 


2565 


120 


843 




2534 


32902 


C 


2566 


327 


468 




2535 


32903 


B 


2567 


1 


732 




2536 


32904 


C 


2568 


243 


434 




2537 


32905 


C 


2569 


1 17 


347 




2538 


32906 


c 


2570 


1 


363 




2539 


32907 


c 


2571 


1 


219 




2540 


32908 


B 


2572 


82 


390 




2541 


32909 


B 


2573 


1 152 


1737 




2542 


32910 


C 


2574 


294 


524 




2543 


3291 1 


B 


2575 


1 


345 




2544 


32912 


B 


2576 


106 


1073 




2545 


32913 


B 


2577 


1 


313 




2546 


32914 


C 


2578 


I 


594 




2547 


32915 


C 


2579 


16 


102 




2548 


32916 


C 


2580 


1 


44 1 




2549 


32917 


B 


2581 


I 


462 




2550 


32918 


B 


2582 


1 13 


1257 





278 
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SKQ ID 

NO: 



SKQ IO NO: 
of peptide 
sequence 



Met 
hot! 



SEQ ID NO: 
in USSN 
09/540,217 



Nucleotide 
location of first 
codon for peptide 
sequence 



Nucleotide location of last 
codon for last amino acid 
of peptide sequence 



Amino acid sequence ( X^Unknown, 
*-Stop codon, /^possible nucleotide 
deletion, \=possible nucleotide insertion) 



2551 32919 



B 2583 



2552 



32920 



B 2584 



489 



402 



570 



2553 32921 



B 2585 



56 



2554 



32922 



2586 



25 



45 



2555 



32923 



2587 



472 



621 



2556 32924 



B 2588 



984 



2557 32925 



B 2589 



19 



2558 



32926 



B 2590 



771 



2559 32927 



B 2591 



97 



681 



2560 



32928 



B 2592 



202 



2561 



[32929 
32930 



C 2593 



81 



2562 



2594 



21 



2563 



32931 



2595 



200 



2564 32932 



B 2596 



12 



2565 32933 



2597 



96 



2566 32934 



B 2598 



625 



2567 



[32935 
32936 



2599 



68 



34 



2568 



2600 



85 



51 



2569 32937 



B 2601 



723 



2570 32938 



2602 



3!) 



463 



2571 32939 



B 2603 



498 



2572 32940 



2604 



79 



46 



2573 132941 - B 2605 



486 



2574 



32942 



B 2606 



20 



600 



2575 



32943 



B 2607 



72 



94 



2576 32944 



B 2608 



200 



2577 32945 



B 2609 



6t 



243 



2578 32946 



B 2610 



753 



2579 32947 



B 2611 



2274 



2580 32948 



B 2612 



848 



2581 



32949 



B 2613 



1263 



2582 32950 



B 2614 



412 



654 



2583 32951 



2615 



176 



658 



2584 32952 



B 2616 



628 



2585 32953 



B 2617 



579 



2586 32954 



C 2618 



45 



309 



2587 32955 



B 2619 



298 



2588 



32956 



B 2620 



163 



594 



2589 32957 



2621 



468 



2590 32958 



B 2622 



552 



2591 32959 



B 2623 



876 



2592 32960 



B 2624 



140 



2593 



12961 



2625 



222 



2594 



32962 



B 2626 



645 



2595 



32963 



2627 



49 



339 



2596 



»2964 



B 2628 



1944 



2597 



32965 



2629 



79 



189 



2598 



12966 



2630 



513 



767 



2599 



32967 



B 2631 



14 



230 



2600 



32968 



2632 



24 



629 



2601 



32969 



B 263 



98 



230 



279 
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SEQ ID 

iM): 


SEQ ID NO: 
of peptide 
sequence 


Met 


SEQ ID NO: 

in 1 l<s<sN 

09/540,217 


Nucleotide 
ioc *t i ion oi iirsi 
codon for peptide 
sequence 


Nucleotide location ot last 

C UUOIf 1 «■ 1 a 3 1 n HIIIIu At III 

of peptide sequence 


Amino ;»cid sequence ( X=Unknown, 

— OlU|l IUUUH, / — puJJIUIC IIUHCIMIUC 

deletion, \-possible nucleotide insertion) 


2602 


32970 


B 


2634 


99 


462 




2603 


32971 


B 


2635 


127 


1498 




2604 


32972 


B 


2636 


22 


105 




2605 


32973 


B 


2637 


1 


I 173 




2606 


32974 


B 


2638 


403 


660 




2607 


32975 


B 


2639 


58 


507 




2608 


32976 


C 


2640 


103 


480 




2609 


32977 


B 


2641 


1 


657 




2610 


32978 


B 


2642 


1 


508 




261 I 


32979 


B 


2643 


1 


999 




2612 


32980 


C 


2644 


1 


756 




2613 


32981 


C 


2645 


1 


675 




2614 


32982 


B 


2646 


1 


810 




2615 


32983 


B 


2647 


1 


334 




2616 


32984 


B 


2648 


1 


781 




2617 


32985 


B 


2649 


76 


21 1 




2618 


32986 


B 


2650 


1 


687 




2619 


32987 


B 


2651 


1 


753 




2620 


32988 


B 


2652 


37 


1038 




2621 


32989 


B 


2653 


1 


456 




2622 


32990 


B 


2654 


1 


168 




2623 


32991 


B 


2655 


1 


786 




2624 


32992 


C 


2656 


571 


1278 




2625 


32993 


C 


2657 


96 


548 




2626 


32994 


c 


2658 


391 


504 




2627 


32995 


B 


2659 


1 


183 




2628 


32996 


C 


2660 


1 


381 




2629 


32997 


B 


2661 


1 


642 




2630 


32998 


B 


2662 


1 


1 164 




2631 


32999 


B 


2663 


1 


471 




2632 


33000 


B 


2664 


1 


972 




2633 


33001 


C 


2665 


75 


182 




2634 


33002 


C 


2666 


125 


226 




2635 


33003 


B 


2667 


1 


462 




2636 


33004 


B 


2668 


1 


422 




2637 


33005 


B 


2669 


81 


616 




2638 


33006 


B 


2670 


197 


713 




2639 


33007 


B 


2671 


1 


882 




2640 


33008 


B 


2672 


1 


507 




2641 


33009 


C 


2673 


176 


274 




2642 


33010 


B 


2674 


250 


446 




2643 


3301 1 


B 


2675 


19 


1 IS 




2644 


33012 


B 


2676 


21 


120 




2645 


33013 


B 


2677 


373 


389 




2646 


33014 


B 


2678 


1 


1452 




2647 


33015 


B 


2679 


70 


148 




2648 


33016 


C 


2680 


7 


96 




2649 


33017 


C 


2681 


360 


550 




2650 


33018 


B 


2682 


55 


1618 




2651 


33019 


B 


2683 


1 


309 




2652 


33020 


B 


2684 


100 


52S 
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Amino acid sequence ( X=Unknown, 
*-Stop codon, /^possible nucleotide 
deletion, \=possible nucleotide insertion) 



[SEQ II> 

NO: 



SEQ ll> NO: 
of peptide 

sequence 



Met 
hod 



SEQ ID NO: 
in USSN 
09/540,217 



Nucleotide [Nucleotide location of hist 

location of first (codon for last amino acid 

codon for peptide |of peptide sequence 
sequence 



2653 



33021 



B 2685 



H>654 33022 



IB 



2686 



2655 



3023 



2687 



K2656 33024 



2688 



2657 



33025 



B 



2689 



\265& 33026 



IB 



2690 



52 



80 



74 



191 



834 



1 933 
■ 322 



27 



415 



190 



[2659 33027 



B 



2691 



50 



380 



2660 



3028 



IB 



2692 



1098 



\266\ 33029 



2693 



85 



502 



2662 



3030 



IB 



2694 



180 



2663 33031 



2695 



57 



498 



2664 33032 



IB 



2696 



88 



409 



2665 



3303 



2697 



720 



902 



2666 



2698 



201 



437 



12667 33035 



2699 



189 



12668 33036 



B 



2701 



2286 



2669 



|j>3037_ 
1^3038 



B 



2702 



1026 



2670 



B 



2703 



777 



1035 



2671 



13 3039 
|j>3040 



B 



2704 



1200 



2672 



B 



2705 



332 



462 



2673 
2674 



33041 



B 



2706 



351 



480 



33042 



2707 



10 



327 



2675 



33043 



IB 



2708 



08 



1325 



2676 



33044 



B 



2709 



189 



\2671 33045 



IB 



2710 



54 



H92 



2678 



3046 



B 



2711 



13422 



[2679 33047 



2712 



280 



[2680 33048 



2713 



88 



2681 



3049 



2714 



153 



P682 33050 



2715 



70 



231 



12683 33051 



IB 



2716 



2684 



[33052 
33053 



IB 



2717 



11 

74 



427 



943 



2685 



2718 



109 



315 



2686 



ijo054_ 
33055 



B 



2719 



2687 



2720 



108 



506 



2688 33056 



2721 



[2689 33057 



2722 



1 

87 



486 



441 



2690 



3058 



2723 



|2691 33059 



2724 



85 



276 



86 



280 



2692 33060 



2725 



108 



254 



2693 
2694 



33061 



2726 



930 



33062 



B 



2727 



847 



2695 



2728 



19 



182 



2696 



3064 



2729 



190 



300 



2697 



3065 



B 



2730 



67 



650 



2698 



3066 



2731 



149 



2699 33067 



B 



2732 



263 



[2700 33068 



B 



27j 



676 



|2701 33069 



B 



2734 



414 



2702 



3070 



B 



2735 



256 



2703 33071 



2736 



493 



281 
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SKQID 5 

NO: v 

s 


iEQ ID NO: i 1 
if peptide t 
equetice 


Uet J 
lod i 

1 


iEQ ID NO: i> 
n USSN 1 

s 


Nucleotide P 
ncation of first c 
odon for peptide i 
equence 


Nucleotide location of last > 
odon for last amino acid * 
)f peptide sequence t 


Vmino acid sequence ( \=Unknown, 
—Stop cod on, /—possible nucleotide 
Jclelioii, \=|»ossible nucleotide insertion) 


2704 : 


33072 


3 . 


2737 




1323 




2705 ; 


33073 


B 


2738 




4209 




2706 


33074 


B 


2739 


>38 


728 




2707 


33075 


B 


2740 


344 


1447 




2708 


33076 


c 


2741 : 


223 


477 




2709 


33077 


B 


2742 


1 


1091 




27 10 


33078 


B 


2743 


1 


2865 




27 1 1 


33079 


B 


2744 


1 


1203 




27 12 


33080 


C 


2745 


120 


401 




2713 


33081 


B 


2746 


1 


688 




27 |4 


33082 


B 


2747 


1 


549 




271 5 


33083 


B 


2748 


196 


1647 




2716 


33084 


B 


2749 


1 


378 




27 17 


33085 


c 


2750 


2 


166 




27 1 8 


33086 


B 


2751 


1 


807 




27 19 


33087 


c 


2752 


343 


532 




2720 


33088 


B 


2753 


1 


885 




272 I 


33089 


c 


2754 


32 


247 




2722 


33090 


B 


2755 


I 


1152 




2723 


33091 


B 


2756 


1 


885 




2724 


33092 


B 


2757 


87 


359 




2725 


33093 


B 


2758 


71 


418 




2726 


33094 


B 


2759 


117 


1983 




2727 


33095 


B 


2760 


176 


1045 




2728 


33096 


B 


2761 


25 


187 




2729 


33097 


B 


2762 


1 


315 




2730 


33098 


B 


2763 


I 


351 




273 1 


33099 


B 


2764 


1 


396 




2732 


33 100 


B 


2765 


12 


350 




2733 


33 101 


B 


2766 


1 


411 




2734 


33 102 


B 


2767 


1 


1020 




2735 


33 103 


B 


2768 


72 


359 




2736 


33 104 


B 


2769 


1 


526 




2737 


33 105 


B 


2770 


1 


1233 




2738 


33 106 


B 


2771 


1 


1563 




2739 


33 107 


B 


2772 


1 


246 




2740 


33 108 


B 


2773 


1 


747 




2741 


33 109 


B 


2774 


1 


861 




2742 


33 I 10 


C 


2775 


1 


1278 




2743 


33 1 1 1 


B 


2776 


1 


630 




2744 


33 1 12 


c 


2777 


22 


147 




2745 


33 1 13 


B 


2778 


242 


744 




2746 


33 1 14 


B 


2779 


54 


178 




2747 


33 1 15 


B 


2780 


1 


2277 




2748 


33 1 16 


B 


2781 


1 


204 




2749 


33 1 17 


B 


2782 


! 


447 




2750 


331 18 


B 


2783 


1 


819 




2751 


331 19 


B 


2784 




720 




2752 


33120 


B 


2785 




444 




2753 


33121 


B 


2786 




519 




2754 


33122 


B 


2787 




S64 





282 



WO 01/075067 



PCT/US01/08631 



SEQID 

NO: 


SEQID NO: 
of peptide 


Met 

hod 


SEQIDNO: 
in USSN 
09/540.2 1 7 


Nucleotide 
location of first 
codon for peptide 
sequence 


Nucleotide location of last 
codon for last amino acid 
of peptide sequence 


Amino acid sequence ( X "Unknown, 
= otOp cooon* /— poAsioic iiucieoiiue 
deletion, \=possible nucleotide insertion) 


2755 


33123 


B 


2788 


1 


654 




2756 


33124 


B 


2789 


1 


772 




2757 


33125 


B 


2790 


1 


930 




2758 


33126 


B 


2791 


1 


3594 




2759 


33127 


B 


2792 


1 


654 




2760 


33128 


B 


2793 


I 


444 




2761 


33129 


B 


2794 


403 


1560 




2762 


33130 


B 


2795 


1412 


1495 




2763 


33131 


B 


2796 


536 


2770 




2764 


33132 


B 


2797 


417 


1025 




2765 


33133 


B 


2798 


108 


326 




2766 


33134 


B 


2799 


1 


694 




2767 


33135 


B 


2800 


380 


541 




2768 


33136 


B 


2801 


1 


916 




2769 


33137 


B 


2802 


509 


1643 




2770 


33138 


C 


2803 


40 


180 




2771 


33139 


B 


2804 


1 


345 




2772 


33140 


C 


2805 


170 


361 




2773 


33141 


c 


2806 


I 


312 




2774 


33142 


c 


2807 


307 


450 




2775 


33143 


B 


2808 


1 


993 




2776 


33144 


B 


2809 


1 


321 




2777 


33145 


B 


2810 


1 


321 




2778 


33146 


C 


281 1 


604 


779 




2779 


33147 


B 


2812 


52 


646 




2780 


33148 


C 


2813 


7 


177 




2781 


33149 


C 


2814 


118 


294 




2782 


33150 


B 


2815 


337 


1512 




2783 


33151 


B 


2816 


32 


335 




2784 


33152 


B 


2817 


1 


1026 




2785 


33 1 53 


C 


2818 


1 


1044 




2786 


33154 


B 


2819 


1 


1575 




2787 


33155 


B 


2820 


1 


1356 




2788 


33156 


B 


2821 


1 


3726 




2789 


33157 


B 


2822 


158 


627 




2790 


33158 


B 


2823 


814 


31 16 




2791 


33159 


B 


2824 


1 


2667 




2792 


33160 


B 


2825 


1 


2778 




2793 


33161 


B 


2826 


96 


662 




2794 


33162 


C 


2827 


163 


245 




2795 


33163 


B 


2828 


1 


381 




2796 


33164 


B 


2829 


47 


378 




2797 


33165 


B 


2830 


1 


614 




2798 


33166 


B 


2831 


277 


528 




2799 


33167 


B 


2832 


1 


1059 




2800 


33168 


C 


2833 


354 


491 




2801 


33169 


C 


2834 


161 


466 




2802 


33170 


B 


2835 


7S 


2700 




2803 


33171 


C 


2836 


37 


1 1 1 




2804 


33172 


B 


2837 


1 


1929 




2805 


33173 


B 


2838 


36 


612 





283 
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SfcQ ID ; 
NO: < 


>EQ ID NO: . 
)f peptide 

>cq ucn cc 


vict > 
nod i 


>KQIDNO: i 
n USSN 1 
>9/540,2l7 < 


Nucleotide 
ocation of first 
:odon for peptide 
sequence 


Nucleotide location of last > 

rfwlfhn fnr tact fimtnfi <i r I < 1 

>f peptide sequence 


\mino acid sequence ( X=Unknown t 
*=Stop cod on, /^possible nucleotide 
Jeletion. \=possiblc nucleotide insertion) 


2806 


33174 


B 


2839 


189 


498 




2807 


33175 


C 


2840 


302 


430 




2808 


33176 


c 


2841 


58 


219 




2809 


33177 


c 


2842 


56 


275 




2810 


33178 


c 


2843 


21 


293 




281 1 


33179 


c 


2844 


337 


543 




2812 


33180 


B 


2845 


1 


507 




2813 


33181 


C 


2846 


232 


489 




2814 


33182 


C 


2847 


314 


476 




2815 


33183 


C 


2848 


572 


937 




2816 


33184 


C 


2849 


259 


528 




2817 


33185 


B 


2850 


1 


597 




2818 


33186 


B 


2851 


1 


564 




2819 


33187 


B 


2852 


368 


732 




2820 


33188 


C 


2853 


58 


375 




2821 


33189 


B 


2854 


608 


1222 




2822 


33190 


C 


2855 


41 


358 




2823 


33191 


C 


2856 


73 


177 




2824 


33192 


B 


2857 


1 


582 




2825 


33193 


C 


2858 


1 


543 




2826 


33194 


B 


2859 


1 


1538 




2827 


33195 


B 


2860 


40 


704 




2828 


33196 


C 


2861 


303 


407 




2829 


33197 


B 


2862 


131 


336 




2830 


33198 


C 


2863 


64 


156 




2831 


33199 


B 


2864 


180 


712 




2832 


33200 


B 


2865 


1 


1 104 




2833 


33201 


B 


2866 


65 


228 




2834 


33202 


B 


2867 


1 


2172 




2835 


33203 


B 


2868 


1 


1338 




2836 


33204 


C 


2869 


181 


410 




2837 


33205 


B 


2870 


1 


1 137 




2838 


33206 


B 


2871 


69 


1322 




2839 


33207 


C 


2872 


24 


266 




2840 


33208 


B 


2873 


1033 


1089 




2841 


33209 


B 


2874 


367 


463 




2842 


33210 


B 


2875 


1 


3256 




2843 


3321 1 


C 


2876 


278 


466 




2844 


33212 


B 


2877 


323 


4268 




2845 


33213 


B 


2878 


424 


1711 




2846 


33214 


B 


2879 


567 


643 




2847 


33215 


B 


2880 


1 


258 




2848 


33216 


B 


2881 


1 


806 




2849 


33217 


B 


2882 


56 


984 




2850 


33218 


B 


2883 


I 


807 




2851 


33219 


B 


2884 


1 


396 




2852 


33220 


C 


2885 


107 


41 1 




2853 


33221 


B 


2886 


1 


678 




2854 


33222 


B 


2887 


1 


246 




2855 


33223 


C 


2888 


41 


316 




2856 


33224 


B 


2889 


1 


300 





284 
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SEQID 

NO* 


SEQH> NO: 

fif rvprkt id P 

sequence 


Mel 
hod 


SEQ ID NO: 
in USSN 
09/540,217 


Nucleotide 
locution of first 
codon for peptide 
sequence 


Nucleotide location of last 
codon for last amino acid 
of peptide sequence 


Amino acid sequence ( X=Unkno\vn, 
*-Stop codon, /=possible nucleotide 
deletion, \=possible nucleotide insertion) 


2857 


33225 


C 


2890 


1 


273 




2858 


33226 


B 


2891 


78 


169 




2859 


33227 


B 


2892 


I 


882 




2860 


33228 


C 


2893 


i 


246 




2861 


33229 


B 


2894 


l 


639 




2862 


33230 


B 


2895 


l 


411 




2863 


33231 


C 


2896 


427 


522 




2864 


33232 


B 


2897 


158 


826 




2865 


o_>2.>-> 


B 


2898 


275 


310 




2866 


33234 


B 


2899 


429 


933 




2867 


33235 


B 


2900 


1 


560 




2868 


33236 


B 


2901 


1 


798 




2869 


33237 


B 


2902 


45 


384 




2870 


33238 


B 


2903 


845 


983 




2871 


33239 


C 


2904 


171 


422 




2872 


33240 


C 


2905 


139 


360 




2873 


33241 


C 


2906 


188 


436 




2874 


33242 


C 


2907 


76 


303 




2875 


33243 


C 


2908 


362 


574 




2876 


33244 


C 


2909 


42 


347 




2877 


33245 


B 


2910 


1 


766 




2878 


33246 - 


B 


2911 


170 


1381 




2879 


33247 


B 


2912 


274 


543 




2880 


33248 


B 


2913 


768 


2001 




2881 


33249 


B 


2914 


140 


279 




2882 


33250 


B 


2915 


1 


2858 




2883 


33251 


B 


2916 


1 


321 




2884 


33252 


B 


2917 


1 


552 




2885 


33253 


B 


2918 


1 


603 




2886 


33254 


C 


2919 


122 


406 




2887 


33255 


B 


2920 


508 


679 




2888 


33256 


B 


2921 


1 


942 




2889 


33257 


B 


2922 


1 


753 




2890 


33258 


B 


2923 


136 


326 




2891 


33259 


B 


2924 


445 


625 




2892 


33260 


B 


2925 


1 


639 




2893 


33261 


B 


2926 


1 


1850 




2894 


33262 


B 


2927 


76 


1341 




2895 


33263 


C 


2928 


184 


495 




2896 


33264 


B 


2929 


1 


226 




2897 


33265 


B 


2930 


1 


972 




2898 


33266 


B 


2931 


57 


1493 




2899 


33267 


C 


2932 


207 


404 




2900 


33268 


B 


2933 


664 


1647 




2901 


33269 


B 


2934 


1 


1305 




2902 


33270 


B 


2935 


1 


639 




2903 


33271 


B 


2936 


59 


1 108 




2904 


33272 


B 


2937 


276 


1311 




2905 


33273 


B 


2938 


1 


708 




2906 


33274 


B 


2939 


123 


309 




2907 


33275 


B 


2940 


1 


957 





285 



WO 01/075067 



PCT/US01/08631 



StO lf> 

NO: 


SKQIDNO: 
of peptide 
sequence 


Met 
hod 


SEO ID NO: 
n USSN 


Nucleotide 
iocation of first 

LUUUI1 IU1 111 |JI 11*1- 

sequence 


Nucleotide location ut last 
codon for last amino acid 
>f peptide sequence 


Amino acid sequence ( X=Unknown, 
w =jyfQp COO On,/ — po>>ifjic ii in icuuuc 
deletion, \=possible nucleotide insertion) 


2908 


33276 


C 


294 1 


199 


357 




2909 


33277 


B 


2942 


319 


355 




2910 


33278 


B 


2943 


574 


1044 




291 1 


33279 


B 


2944 




426 




2912 


33280 


C 


2945 




381 




2913 


33281 


C 


2946 


145 


301 




2914 


33282 


B 


2947 




1644 




2915 


33283 


B 


2948 




906 




2916 


33284 


B 


2949 


249 


317 




2917 


33285 


B 


2950 


388 


655 




2918 


33286 


C 


2951 


228 


379 




2919 


33287 


C 


2952 


200 


343 




2920 


33288 


B 


2953 


1 


600 




2921 


33289 


B 


2954 


123 


719 




2922 


33290 


B 


2955 


1 


879 




2923 


33291 


B 


2956 


88 


445 




2924 


33292 


B 


2957 


518 


1508 




2925 


33293 


c 


2958 


! 


414 




2926 


33294 


c 


2959 


202 


408 




2927 


33295 


B 


2960 


1 


351 




2928 


33296 


B 


2961 


1 


378 




2929 


33297 


C 


2962 


84 


194 




2930 


33298 


B 


2963 


1 


306 




293 1 


33299 


B 


2964 


238 


354 




2932 


33300 


c 


2965 


326 


331 




2933 


33301 


B 


2966 


1 


1005 




2934 


33302 


c 


2967 


31 


408 




2935 


33303 


B 


2968 


48 


335 




2936 


33304 


B 


2969 


1 


241 




2937 


33305 


B 


2970 


I 


768 




2938 


33306 


B 


2971 


93 


728 




2939 


33307 


B 


2972 


25 


88 




2940 


33308 


B 


2973 


1 


414 




2941 


33309 


B 


2974 


1 


555 




2942 


333 10 


B 


2976 


83 


3457 




2943 


333 1 1 


B 


2977 


59 


1280 




2944 


33312 


B 


2978 


1 


414 




2945 


33313 


B 


2979 


I 


354 




2946 


33314 


B 


2980 


1 


477 




2947 


333 1 5 


B 


2981 


1 


357 




2948 


33316 


B 


2982 


182 


394 




2949 


33317 


B 


2983 


148 


1 104 




2950 


33318 


B 


2984 


494 


641 




2951 


333 19 


C 


2985 


44 


310 




2952 


33320 


C 


2986 


303 


395 




2953 


33321 


c 


2987 


229 


407 




2954 


33322 


B 


2988 


195 


707 




2955 


33323 


B 


2989 


713 


1063 




2956 


33324 


B 


2990 


67 


746 




2957 


33325 


B 


2991 


468 


1010 




2958 


33326 


C 


2992 1 1 


258 
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SKQ ID 


SEQ ID NO: 


Met 


SEQ ID NO: 


Nucleotide 


Nucleotide location of last 


Amino acid sequence ( X=lJnkno\vn, 


NO: 




hod 


in USSN 


locution of first 


codon for last amino acid 


*=Stop codon, /^possible nucleotide 




sequence 




09/540,217 


codon for peptide 


of peptide sequence 


deletion, \=possible nucleotide insertion) 










sequence 






2959 


33327 


B 


2993 


1 


282 




2960 


33328 


B 


2994 


139 


767 




2961 


33329 


B 


2995 


1 


133 




2962 


33330 


B 


2996 


136 


291 




2963 


33331 


B 


2997 


172 


634 




2964 


33332 


B 


2998 


1 


435 




2965 


33333 


B 


2999 


503 


1294 




2966 


33334 


B 


3000 


1 


495 




2967 


33335 


B 


3001 


1 


1416 




2968 


33336 


B 


3002 


I 


321 




2969 


33337 


B 


3003 


1 


378 




2970 


33338 


B 


3004 


I 


337 




2971 


33339 


C 


3005 


i 


474 




2972 


33340 


B 


3006 


1 


633 




2973 


33341 


C 


3007 


142 


423 




2974 


33342 


C 


3008 


226 


360 




2975 


33343 


C 


3009 


45 


281 




2976 


33344 


B 


3010 


1 


369 




2977 


33345 


C 


301 1 


2082 


2558 




2978 


33346 


C 


3012 


99 


356 




2979 


33347 


C 


3013 


312 


467 




2980 


33348 


B 


3014 


89 


463 




2981 


33349 


C 


3015 


16 


357 




2982 


33350 


B 


3016 


239 


541 




2983 


33351 


C 


3017 


176 


345 




2984 


33352 


B 


3018 


I 


2238 




2985 


33353 


C 


3019 


40 


309 




2986 


33354 


B 


3020 


80 


835 




2987 


33355 


B 


3021 


1 


741 




2988 


33356 


B 


3022 


1 


1005 




2989 


33357 


B 


3023 


185 


3661 




2990 


33358 


B 


3024 


1 


1539 




2991 


33359 


B 


3025 


1 


1 197 




2992 


33360 


C 


3026 


258 


584 




2993 


33361 


B 


3027 


103 


905 




2994 


33362 


B 


3028 


1 


159 




2995 


33363 


B 


3029 


72 


642 




2996 


33364 


C 


3030 


195 


424 




2997 


33365 


c 


3031 


350 


454 




2998 


33366 


B 


3032 


1 


1494 




2999 


33367 


C 


3033 


1 


336 




3000 


33368 


C 


3034 


169 


423 




3001 


33369 


C 


3035 


131 


307 




3002 


33370 


c 


3036 


80 


423 




3003 


33371 


B 


3037 


1 


663 




3004 


33372 


C 


3039 


619 


1068 




3005 


33373 


B 


3040 


1 


441 




3006 


33374 


B 


3041 


1 


453 




3007 


33375 


C 


3042 


174 


431 




3008 


33376 


B 


3043 


236 


i 145 




3009 


33377 


C 


3044 


99 


215 
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SEQ ID 

NO: 


SEQ 10 NO: 

nf rw* rt t i H 

sequence 


Met 
hod 


SEQ ID NO: 
in USSN 
09/540,217 


Nucleotide 

• uLallUN \tt IIIM 

codon for peptide 
sequence 


Nucleotide location of last 

f rtflrtn l*nr liisl uminn ft rift 

of peptide sequence 


Amino acid sequence ( X=Un known, 
*=^mn r f\t Inn /=fwic«ihle nucl?fiMil<* 
deletion, \=possible nucleotide insertion) 


3010 


33378 


B 


3045 


1 


675 




301 1 


33379 


B 


3046 


1 


479 




3012 


33380 


C 


3047 


18 


272 




3013 


33381 


C 


3048 


800 


1097 




3014 


33382 


c 


3049 


1 


231 




3015 


33383 


c 


3050 


1 


777 




3016 


33384 


B 


3051 


!94 


328 




3017 


33385 


B 


3052 


1 


633 




3018 


33386 


C 


3053 


431 


838 




3019 


33387 


B 


3054 


1 


450 




3020 


33388 


B 


3055 


684 


1367 




3021 


33389 


B 


3056 


1 12 


423 




3022 


33390 


B 


3057 


28 


420 




3023 


33391 


B 


3058 


28 


280 




3024 


33392 


B 


3059 


1 


1335 




3025 


33393 


B 


3060 


516 


1396 




3026 


33394 


B 


3061 


1 


1563 




3027 


33395 


B 


3062 


1 


903 




3028 


33396 


B 


3063 


191 


628 




3029 


33397 


B 


3064 


1 


534 




3030 


33398 


B 


3065 


1 


1 134 




3031 


33399 


B 


3066 


1 


1248 




3032 


33400 


B 


3067 


1 


1479 




3033 


33401 


B 


3068 


1 


1635 




3034 


33402 


B 


3069 


46 


447 




3035 


33403 


C 


3070 


1 


624 




3036 


33404 


C 


3071 


25 


330 




3037 


33405 


C 


3072 


132 


253 




3038 


33406 


B 


3073 


4 


101 1 




3039 


33407 


B 


3074 


392 


814 




3040 


33408 


C 


3075 


414 


557 




3041 


33409 


C 


3076 


74 


328 




3042 


33410 


C 


3077 


1 


678 




3043 


3341 1 


B 


3078 


1 


5130 




3044 


33412 


B 


3079 


I 


985 




3045 


33413 


B 


3080 


1 


1671 




3046 


33414 


B 


3081 


146 


556 




3047 


33415 


B 


3082 


1 


732 




3048 


33416 


B 


3083 


136 


753 




3049 


33417 


B 


3084 


1 


1500 




3050 


33418 


B 


3085 


300 


2678 




3051 


33419 


B 


3086 


1 


1221 




3052 


33420 


B 


3087 


58 


1287 




3053 


33421 


B 


3088 


1 


933 




3054 


33422 


B 


3089 


1 


1317 




3055 


33423 


B 


3090 


1 


771 




3056 


33424 


B 


3091 


1 


2241 




3057 


33425 


B 


3092 




642 




3058 


33426 


B 


3093 




2664 




3059 


33427 


C 


3094 




513 




3060 


3342S 


C 


3095 


52 


174 
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SEQID 

NO: 



SEQ ll>NO: 
of peptide 
sequence 



iMet 
hod 



SKQ ID NO: 

USSN 
09/540.217 



3061 



3429 



Nucleotide 
location of first 
codon for peptide 
sequence 



Nucleotide location of last 
codon for last amino acid 
of peptide sequence 



Amino acid sequence ( X=Unknown, 
*=Stop codon, /=possihle nucleotide 
deletion, \-possible nucleotide insertion) 



096 



44 



428 



3062 



33430 



097 



300 



437 



3063 



3343! 



3098 



576 



3064 



33432 



B 



099 



864 



3065 



"* -* A "* 



100 



801 



3066 



33434 



101 



298 



480 



3067 



33435 



B 



102 



503 



720 



3068 



33436 



103 



756 



3069 



33437 



B 



104 



55 



3070 



33438 



3105 



143 



3071 



3439 



B 



106 



2256 



3072 



33440 



107 



537 



966 



3073 



3441 



IB 



3108 



2009 



3074 
3075 



3442 



IB 



109 



021 



33443 



IB 



3110 



1085 



3076 



3444 



B 



111 



180 



2069 



3077 



33445 



IB 



3112 



375 



3078 



33446 



IB 



113 



31 



127 



3079 



33447 



B 



114 



47 



452 



3080 



33448 



3115 



149 



440 



3081 



3449 



B 



3116 



119 



538 



3082 



3450 



B 



117 



900 



3083 



33451 



3118 



270 



3084 



33452 



IB 



119 



344 



3085 



33453 



3120 



72 



245 



3086 



33454 



IB 



3121 



822 



3087 



.3455 



3122 



69 



242 



3088 



33456 



IB 



3123 



2129 



2289 



089 



3457 



3124 



255 



090 



33458 



IB 



125 



2129 



2289 



091 



459 



B 



3126 



06 



,092 



33460 
33461 



3127 



255 



093 



B 



1128 



82 



1254 



3094 



3095 



33463 



3096 



33464 



3097 



3098 



3462 



B 3129 



468 



3130 



3131 



3465 
33466 



B 



3132 



B 



250 



166 



357 



423 



J 1 JJ 



63 



3286 



436 



3099 
3100 
3101 
;i02 

> 1 03 

no4 

3105 

;i06 

3107 

> 108 
>109 
3 M 0 



33467 
33468 
33469 
33470 
33 471 
j :>472 
^3473 
33474 
33475 
33476 
33477 
33478 
133479 



IB 

nr 
nr 
nr 

Fb" 



B 



lc_ 
Ib" 



3134 
3135 
3136 
3137 
3138 
3139 
3 140 
141 
1 142 
3143 
1 144 

; 145 

M46 



46_ 

58 



89 
3 17 
14 

95 
26 
40 
277 



4578 

4322 

325 

289 

1695 

1 195 

541 

992 

222 

172 

255 

508 

1358 
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SEQ 10 

NO: 


SKQ ll> NO: 
of peptide 

At. UULIIV t 


Met 
hud 


SKQ ID NO: 
in USSN 
09/540.217 


Nucleotide 
location of first 
codon for peptide 
sequence 


Nucleotide locution of last 

a a ^1 a n f * t w loci i fii inn Q/*itt 

cooon for um <iiiittiu <n.iu 
of peptide sequence 


Amino acid sequence ( X=Unknown, 
* = Cti k ri niflnn /=nos«»ihle nucleotide 
deletion, \=possible nucleotide insertion) 


31 12 


33480 


B 


3147 


602 


780 




3113 


33481 


C 


3148 


1 


306 




31 14 


33482 


C 


3149 


1 


771 




3115 


33483 


B 


3150 


149 


360 




3116 


33484 


B 


3151 


I 


567 




31 17 


33485 


B 


3152 


I 


345 




3118 


33486 


B 


3153 


I 


1233 




3119 


33487 


B 


3154 


144 


773 




3120 


33488 


C 


3155 


1 


417 




3121 


33489 


B 


3156 


85 


525 




3122 


33490 


C 


3157 


251 


679 




3123 


33491 


B 


3158 


1 


1 185 




3124 


33492 


C 


3159 


541 


729 




3125 


33493 


B 


3160 


21 1 


382 




3126 


33494 


C 


3161 


200 


409 




3127 


33495 


C 


3162 


85 


423 




3128 


33496 


c 


3163 


243 


455 




3129 


33497 


B 


3164 


152 


437 




3130 


33498 


B 


3165 


1 


816 




3131 


33499 


B 


3166 


79 


294 




3132 


33500 


C 


3167 


6 


353 




3133 


33501 


c 


3168 


82 


405 




3134 


33502 


B 


3169 


3 


191 




3135 


33503 


C 


3170 


204 


413 




3136 


33504 


B 


3171 


75 


1449 




3137 


33505 


B 


3172 


1 


738 




3138 


33506 


B 


3173 


1 


324 




3139 


33507 


C 


3174 


299 


1009 




3140 


33508 


B 


3175 


1 


447 




3141 


33509 


C 


3176 


1 


570 




3142 


33510 


B 


3177 


1 


703 




3 143 


3351 1 


B 


3178 


142 


744 




3144 


33512 


B 


3179 


1 


237 




3145 


33513 


C 


3180 


63 


254 




3146 


33514 


B 


3181 


185 


330 




3147 


33515 


B 


3184 


214 


1333 




3 148 


33516 


B 


3185 


61 


423 




3149 


33517 


B 


3186 


19 


2467 




3150 


33518 


B 


3187 


4 


1085 




3151 


33519 


B 


3188 


157 


341 




3152 


33520 


B 


3189 


222 


656 




3153 


33521 


B 


3190 


249 


999 




3154 


33522 


B 


3191 


416 


2447- 




3155 


33523 


B 


3192 


187 


1855 




3 156 


33524 


C 


3193 


38 


166 




3157 


33525 


B 


3194 


1 


1449 




3158 


33526 


B 


3195 


286 


663 




3159 


33527 


B 


3196 


255 


556 




3160 


33528 


B 


3197 


85 


591 




3 161 


33529 


B 


5198 


32 


404 




3162 


33530 


B 


5199 


185 


253 
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SKQ ID NO: 
of peptide 
sequence 



Met 
hud 



JSEQ ID NO: 
in USSN 
09/540,217 



Nucleotide 
location of first 
codon Tor peptide 
sequence 



Nucleotide location or last 
codon for last amino acid 
of peptide sequence 



Amino acid sequence ( X=Unknown, 
*=Stop codon, /^possible nucleotide 
deletion, \-possible nucleotide insertion) 



53531 



IB 



3200 



33533 



fiT 



3201 



202 



448 



202 



2862 



832 



1275 



;I66 33534 



B 



3203 



591 



53535 



204 



291 



53536 



3205 



744 



3169 33537 



IB 



206 



522 



53538 



IB 



3207 



435 



3171 33539 



3208 



477 



53540 



B 



3209 



2942 



53541 



IB 



210 



1719 



3174 33542 



3211 



13 



280 



53543 



B 



3212 



1092 



3176 33544 



3213 



1470 



3177 33545 



IB 



3214 



426 



3178 33546 



B 



3215 



747 



3179 33547 



IB 



3216 



321 



2234 



3180 33548 



B 



3217 



3057 



3181 33549 



B 



3218 



537 



3182 33550 



IB 



3219 



2496 



33551 



B 



3220 



94 



273 



3184 33552 



IB 



1221 



302 



1432 



33553 



B 



3222 



35 



1657 



33554 



IB 



3223 



901 



33555 



B 



3224 



82 



1479 



3188 33556 



B 



3225 



224 



41 ! 



3189 33557 



B 



3226 



328 



429 



3190 33558 



B 



5227 



27 



1098 



33559 



B 



3228 



508 



1765 



5560 



3229 



321 



3193 33561 



B 



3230 



251 



415 



3194 33562 



B 



231 



695 



101 1 



3195 33563 



IB 



232 



416 



53564 



B 



3233 



45 



1340 



3197 33565 



B 



3234 



65 



2087 



3198 33566 



B 



235 



1 149 



3199 33567 



3236 



108 



3200 33568 



B 



3237 



384 



33569 



IB 



3238 



80 



383 



3202 33570 



B 



3239 



200 



409 



5203 33571 



B 



3240 



14 



419 



3204 33572 



IB 



3241 



888 



33573 



i242 



165 



435 



5574 



B 



53575 
3208 [33576 

[33577 

3210 [3 3578 
5579 

3212 1 33580 
53581 



B 



B 



|B_ 
|B~ 



3 243 
j244 
3245 
3246 
3247 
3248 
3249 
3250 



452 



593 



1472 
103 
242 
1 



[15 



4415 

207 
292 
306 
684 
838 
2593 
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SKQ ID 


SEQ ID NO: 
of peptide 
sequence 


Met 
hod 


SKQ ID NO: 
in USSN 
09/540,217 


Nucleotide 

lVV.allUII Ul lll>l 

eodon for peptide 
sequence 


Nucleotide location of last 
cod on for last amino acid 
of peptide sequence 


Amino acid sequence ( X-Unknown, 
*=Stop codon, /=possinle nucleotide 
deletion, \=possible nucleotide insertion) 


3214 


33582 


c 


3251 


80 


376 




3215 


33583 


B 


3252 


1 


639 




3216 


33584 


C 


3253 


52 


288 




3217 


33585 


B 


3254 


1 


1 197 




3218 


33586 


B 


3255 


39 


2809 




3219 


33587 


B 


3256 


1 


609 




3220 


33588 


C 


3257 


269 


418 




3221 


33589 


B 


3258 


1 


561 




3222 


33590 


B 


3259 


347 


922 




3223 


33591 


B 


3260 


52 


339 




3224 


33592 


B 


3261 


235 


434 




3225 


33593 


B 


3262 


74 


2676 




3226 


33594 


B 


3263 


90 


675 




3227 


33595 


B 


3264 


I 


1440 




3228 


33596 


B 


3265 


288 


752 




3229 


33597 


B 


3266 


1 


804 




3230 


33598 


C 


3267 


109 


451 




3231 


33599 


B 


3268 


1 


1 122 




3232 


33600 


B 


3269 


1 


768 




3233 


33601 


B 


3270 


380 


2743 




3234 


33602 


B 


3271 


1 


1296 




3235 


33603 


B 


3272 


322 


591 




3236 


33604 


B 


3273 


174 


464 




3237 


33605 


B 


3274 


1 


384 




3238 


33606 


C 


3275 


320 


385 




3239 


33607 


B 


3276 


53 


485 




3240 


33608 


C 


3277 


175 


205 




3241 


33609 


B 


3278 


216 


316 




3242 


33610 


B 


3279 


1 


921 




3243 


3361 I 


B 


3280 


22 


453 




3244 


33612 


B 


3281 


168 


817 




3245 


33613 


B 


3282 


1 


477 




3246 


33614 


B 


3283 


190 


1062 




3247 


33615 


B 


3284 


1 16 


787 




3248 


33616 


B 


3285 


130 


697 




3249 


33617 


B 


3286 


1 


901 




3250 


33618 


B 


3287 


1 


342 




3251 


33619 


B 


3288 


1 


677 




3252 


33620 


B 


3289 


1 


624 




3253 


33621 


B 


3290 


1 


756 




3254 


33622 


B 


3291 


1 


624 




3255 


33623 


B 


3292 


130 


429 




3256 


33624 


B 


3293 


95 


516 




3257 


33625 


B 


3294 


120 


524 




3258 


33626 


B 


3295 


51 


425 




3259 


33627 


B 


3296 


647 


1015 




3260 


33628 


C 


3297 


518 


841 




3261 


33629 


C 


3298 


67 


294 




3262 


33630 


B 


3299 


1 


1212 




3263 


33631 


C 


3300 


187 


453 




3264 


33632 


B 


3301 


188 


492 
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SEQ in 

NO: 



SfcQM) NO: 
of peptide 
sequence 



Met 
hod 



SEQ ID NO: 
in USSN 
09/540,217 



Nucleotide 
location of first 
codon for peptide 
sequence 



uclcotide location of last 
:odon for last amino acid 
of peptide sequence 



3265 



B 3302 



123 



647 



Amino acid sequence ( X^Un known, 
*-Stop codon, /=possiblc nucleotide 
deletion, V=possible nucleotide insertion) 



5266 



634 



03 



3267 



635 



B 



04 



690 



3268 



636 



IB 



3305 



3269 



637 



IB 



06 



552 



722 



5270 



3638 



IB 



3307 



84 



04 



3271 



3639 



IB 



08 



28 



04 



3272 



640 



09 



00 



593 



3272 



641 



10 



87 



5274 



3642 



IB 



331! 



3275 



1643 



312 



22 



34 



116 



1644 



IB 



13 



3277 



3645 



IB 



314 



764 



977 



3278 



1646 



15 



79 



471 



3279 



3647 



IB 



16 



94 



3280 



3648 



B 



317 



800 



3281 



33649 



3318 



273 



506 



3282 



3650 



B 



319 



689 



3282 



33651 



20 



48 



12 



3284 



33652 



321 



507 



3285 



3653 



3322 



17 



251 



3286 



3654 



B 



323 



89 



845 



3287 



33655 



324 



651 



3288 



3656 



125 



48 



12 



3289 



33657 



326 



864 



3290 



33658 



IB 



527 



222 



839 



3291 



33659 



328 



89 



3292 



3660 



B 



529 



44 



3293 



33661 



B 



530 



56 



89 



3294 



33662 



IB 



597 



3295 



13663 



332 



606 



3296 



33664 



426 



3297 



13665 



B 



3334 



696 



3298 



33666 



IB 



3335 



417 



3299 



33667 



3336 



594 



3300 



33668 



337 



228 



301 



33669 



879 



3302 



53670 



B 



405 



3303 
3304 



3671 



340 



152 



05 



3306 



3672 



B 



3341 



224 



429 



33673 



IB 



342 



578 



4588 



33674 



IB 



3342 



288 



307 



33675 



IB 



3344 



77 



1479 



308 



33676 



B 



3345 



132 



875 



309 



677 



3346 



20 



395 



110 



>1 1 



33678 
33679 



3347 



729 



3348 



5312 



53680 



3349 



171 



359 



3313 



33681 



B 



3314 



33682 



B 



3350 
3351 



1098 



1547 



3315 



336S3 



93: 
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SEQ ID 

NO: 


SKQ II) NO: 
of peptide 

sequence 


Met 
hod 


SKQ ID NO: 
in USSN 
09/540,217 


Nucleotide 
location of first 
codon for peptide 
sequence 


Niiifli'tififlp Irtf'itinn r i f 1 >i c 

1 ^ !tl IL If 1 IUC lUlilllUII \l\ lrt> 

codon for last amino aciu 
of peptide sequence 


t Amino acid sequence ( X— Unknown 
*=$top codon, /^possible nucleotide 
deletion, V=possib1c nucleotide insertion) 


1 1 1 f\ 


_> j(>04 


r> 


1 1 v "* 


1 


1989 




1117 


J ->OOJ 


B 




1 


595 










lice 


oz 


559 






1 1 AC7 
J JOB / 


b 


i ~» 

J-> JO 


1 


153 . 




1 190 


1 1 Aftft 


D 
D 


1 ** <*7 
JJJ / 


1 


768 




119 1 


1 1 A U O 


r> 
D 


"* ~* c o 


I 


969 




119? 


1 1 AOA 


r> 
D 


1 1 ^ fi 
339V 


2 1 7 


358 






3 joy 1 


L 




449 


961 




1 19zl 


3 Joyz 


r> 
t> 


JJO I 


1 


1 799 




119 s 


1 1 AQ1 


D 


jj>62 


o rv 

80 


1327 




1 19#\ 


J JOV4 


t> 


-v -» >r -t 


iii 
1 I 1 


258 




1197 
J J — f 


1 1 AQ *s 


r> 
B 




1 12 


429 




1 19£ 
J> J — o 


1 1 AOA 


B 


7 7 /: c 


147 


390 




1 190 


j>->oy / 


13 


_>366 


1 


585 




1 1 1 1\ 


1 "'/COO 


B 


3367 


1 


2290 




->J>J> 1 


1 1XOO 


B 


_>368 


19 


4071 




1117 


1 1 7AA 


L 




1 


183 




j 333 


1 1 7fl 1 

J .) /U 1 


c 


j j/0 


1 


183 






-» -> -trv-y 

J J /u^ 


c 


337 1 


44 


283 




1 1 1 < 




B 


3372 


1 


954 






j j /04 


B 


3373 


1 


384 




1117 


J J /Uj> 


B 




709 


773 




-j -* -» o 


j j/06 


B 


j375 


1 


3294 




1 1 "* o 


_) jj /0 / 


B 


jj76 


83 


1229 




3340 


33708 


B 


3377 


1 


1512 




3341 


33709 


C 


3378 


30 


200 




3342 


33710 


A 


3379 


3 


322 




3343 


3371 1 


A 


3380 


530 


1489 

< 

i 
1 

1 


YAGNESHPPSLPRYLRRSRHCG 

CRPPPLPVPTPTQACNAPQRRR 

TTSTSLACLGRAGLWLPSVSSP 

YLVLSSCQEQPHHCCPPSTPRPS 

WSPLPGMPSA/SSPGQVPAQGD 

LSQEDSSDSPPAEQVLPPSSGSH 

NTLYLGCKRFSAFILNCEPPSKL 

LKARPQVSELSWNPDFVAS/SA 

ARPRDGPCSTGRQSASKTPPPPS 

HPHTGHSLWSEEK*KDSDSRPN 

5SAFPGCSVDLQFSHKLRPYLI 

^PFSRMGPEQHLPVVVLPFTGA 
-AVVLPCPFLVSSSAWHFKVKH 
^SIPLLRGEK 



NSDOO'C -:VV? 750c? A? 'A: 
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SKQ ID S 
NO: o 

s 


EQ ID NO: i 1 
f peptide r 
cquencc 


lod t 

C 


,iro in no* f> 
n USSN 1 
19/540.217 c 

s 


Jnrli'titirfc ^ 

ocation of first c 
odon for peptide c 
equence 


Nucleotide location of last J 
odon for last amino acid * 
f peptide sequence t 


imino acid sequence ( X^Unknown, 
=Stop codon, /=nossiblc nucleotide 
leletion, \=possiblc nucleotide insertion) 


3344 : 


>3712 


\ 


3381 ; 


>96 


255 

< 


YAGNESHPPSLPRYLRRSRHCG 

CRPPPLPVPTPTQACNAPQRRR 

TTSTSLACLGRAGLWLPSVSSP 

YLVLSSCQEQPHHCCPPSTPRPS 

WSPLPGMPSA/SSPGQVPAQGD 

LSQEDSSDSPPAEQVLPPSSGSH 

NTLYLRCKRFSAFILNCEPPSKL 

LKARPQVSELSWNPDFVAS/SA 

ARPRDGPCSTGRQSASKTPPPPS 

HPHTGHSLWSEEK*KDSDSRPN 

QSAFPGCSVDLQFSHKLRPYLI 

up/cpci fiTVGNRPSOEGHELPP 

APFSRMGPEQHLPVVVLPFTGA 

FAVVLPCPFLVSSSAWHFKVKH 

PSIPLLRGEK 


3345 


33713 


A 


3382 


81 


702 


RAAFSPPAPVSSLPAPVSSPPAS 

TSCPPAPVSSLPAHASSPPASTSS 

PPAPLSSAPAHTSSLPAPVSSPP 

ASTSSPLVAGSGGSTTRSLPPGL 

GALLTHSVAPYPGGQPPPAAAD 

DP*TMAPAGWGSHNPRGCSCSP 

v a ah AdPFPASF*GPLR*AGSO 

TFQILQVEVFLVVRHFSPSTP/PS 

VMLYPPPPSTPPTLRAPRPPIPPS 

P 


3346 


33714 


A 


3383 


3 


231 


GESQQGALGFWSKALQSSADN 
NS/PFQ1TMQPELPIMNWVLSVP 
SSHKMGHAQQH 


3347 


33715 


A 


3384 


3 


355 


KIPGTSTSVKFLGVQ*CGTCQDI 
PSKVKDKLLHLAPPT1KKEAQR 
LVGLFGFWSQHIPHLGELLRPIY 

RVTRKAASFEWGPEHEKALQO 
VQAALQAALPLGPYDPADQPL 

CNLNCLS 
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SEQ ID 

NO: 


SEQ II) NO: 
of peptide 
sequence 


Met 
hod 


SEQ ID NO: 
in USSN 


Nucleotide 
location of first 
codnn for peptide 
sequence 


Nucleotide location of last 
endon for last amino ncid 
of peptide sequence 


Amino acid sequence ( \=Unknovvn, 
*=Stop codon, /=possible nucleotide 
deletion, \=possible nucleotide insertion) 


3348 


33716 


A 


3385 


2 


1076 


LCQRLLLAEPNEKPGSLGNVM 

AVARIEIGICEYYHEKTTEKALD 

SHGVLAGSTIKGVRSFQRNLEL 

KLPATERATANA1ELLTVLDQA 

YENFAPQILPSTGSPTSQETAQF 

KANQNKPLVRGKGSPHEAIRYI 

SAAHREWKPAILTSAIRSFCST 

WLVFTSKMFPKLVTQHGSTIAG 

NGQSSDETQVQGAAWKSDSRG 

TKRQ1PTWILAEGNNAGAQLDI 

PG PTIPAPNCSLKVPQSWSTTPS 

MPSSLGKAY WLLACYWALVET 

E/RLAMGHQVTM\KPELPVMN 

WVLSDPSSHKVGGAQQHSINK 

WKWYIRNRARAGPEGTTLPLT 

KALTLWLKKYSNVLMLVEFTG 

LTMFPDILKQLE 


3349 


33717 


A 


3386 


1 


1416 


MAQYPILDFLKVGQLLGNCAL 

GKGNDQTFRGLLDTGSEL FLIP 

GDPKHHCDPPVKCAAIDLANA 

FFSIPVHKAHQKQFAFGWQGQ 

QYTFTVLHQGCMNSLALCHNLI 

QRELDCFLTPEDITLDHYIDDIM 

LIGSSEKEVANTLDLLFWDYRH 

EPLRLANYSPFERQLLACYWAL 

VETECLMMGHQVTMRPELPIM 

NWVLADPSRHKVGNAQQHWK 

CAVHT/I1KWKWYIRDWAQAG 

LEGTS*LYWPRASRYQQGHQD 

LFILRSDLPSQVF1RDKLMERRN 

RRTGRTEKARI WEVTDRTVRT 

WIGEA VAAAAADG VTFSVPVT 

PHTFRHSYAMHMLYAGIPLKV 

LQSLMGHKSISSTEVYTKVFAL 

DVAARHRVQFAMPESDA VAM 


3350 


33718 


B 


3387 


50 


693 




3351 


33719 


A 


3388 


153 


578 


ARJQ/GSRNQGVEVEVAPLTVT 

PSDPLAN VLLPVPATLPSAGLEI 

LVPEEG RLPPG DTTM M PLN WN 

LRLPHGHFGLLLPLNQQAKKG 

VAVLGGVIALDCQDEISLLLYK 

GDLTVMVEDKEEQNHILHGSR 

QREREPSKTGSPL 


3352 


33720 


A 


3389 


3 


402 


GRHAVGDIEAEDGGGVRGPHP 

GGVYGLQQSHPGGGDPVWED 

GHPGLPGAOQRGQ*RQQACAH 

HKSPSGAG*G* LPGP/AQS/AGN 

PDPKSPGPAPCLVGSSRNETPG 

AMGAPSRNGSPPTAGLGVGDG 

TGSPSEAV 


3353 


33721 


A 


3390 


141 


320 
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ISEQ ID 
NO: 



SEQ ID NO: 
or peptide 
sequence 



Met 
hod 



SEQ ID NO: 
in USSN 
09/540,217 



Nucleotide 
location of first 
codon for peptide 
sequence 



Nucleotide location of last 
:odon for last amino acid 
of peptide sequence 



3354 



3722 



355 



3723 



3356 33724 



>57 



3725 



3391 



3393 



392 



3394 



464 



867 



189 



890 



Amino acid sequence < X=Unkno\vn, 
: Stop codon, /=possible nucleotide 
deletion, \=possible nucleotide insertion) 



HLKGLGNDTPRVCSCLIC*T*LC 

DCH*LQ\EASPTSVEVREPRTSV 

NKD/SPKSLLYSCSYSYFDEPVE 

LRSSSFSSWDDSSDSYYETHLL 

HLKLV*PNLAVFNCRPTARRKP 

DYEPVENTDEAQKTFCKTAHN 

LWSLTFPFPCLL*YETRARLER 



PGRPT/LSEWI/QNTLGVNVEHK 

TTSKASLNPRDTPPSVVNEDFL 

HDLKETNISYSQEADDRVFRAH 

GHCLHEIFLLTEGMFER1PDIVL 

WPTCHDDVVKIVNLACKYT4LC 

11PIGGGTSVSYGLMCPADETRT 

I1SLDTSQMMRJLWVDENNLTA 

HV*AGITGKELERQLKESG\YCT 

GXHEPRFPWSSSTVGGWVSTRA 

SGMKKNIYGN1EDLEIVHFSDN 

DLSC1ELDRL1E1VLPSSGIPLLD 

GYSTEIHMPVHLETSTTMCI VTP 

IHSSMKLETLRMSMSINCRKDK 



MSKSESPKEPEQLRKLFIGGLSF 

ETTDESLRSHFEQWGTLTDCVV 

MRDPNTKRSRGFGFVTYATVE 

EVDAAMMARPHrCVDGRVVEP 

KRAVSREDSQRPDYFEQYGKIE 

VIEIMTDRGSGKKRGFAFVTFD 

DHDSVDKTVIQKYHTVNGHTMC 

EVRKALSKQEMASASSSQRGRS 

GSGNFGGGRGGGFGGNDNFGR 

GGNFSGRGGFGGSHGGGGYGG 

SGDGYNGFGNDGSNFGGGGSY 

NDFGNYNNQSSNFGPMKGGNF 

GGRSSGPYGGGGQYFAKPRNQ/ 

GGYGGSSSSSSYGSGRRF 



13358 33726 



395 



441 



3359 



3727 



3396 



404 



DGMEKVDTAMNARPHKVDGR 

FVEPKTAVSREDSQRPGAHLTV 

IKM/FKE/DTEEHKLRDYIEQYGV 

GGNFSGCAGFGGRSGGGR*GG 

SGNGYNRFDNDGSNFGGGGSY 

NDFGNYNDRSSNFGPIKGGNFG 

GRSSGPYGGGSQYFAKP*NQ 
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SEO H> 

NO: 


SKQ II) NO: 
of peptide 

sequence 


Met 
ho J 


SKQ ID NO: 
in liSSN 
09/540,217 


Nucleotide 
location of first 
codon for peptide 
sequence 


Nucleotide locution of last 
codon for last amino acid 
of peptide sequence 


Amino acid sequence ( \=Unkuown, 
*=$top codon. /=possible nucleotide 
deletion, V=possiblc nucleotide insertion) 


3360 


33728 


A 


3397 


2 


762 


MNARPHKVDGR VVEPKRAVSR 

EDSQRPGAHLTVKKIFVGGIKE 

DTEEHHLRDYFEQYGK1EV1EI 

MT\DRGSGRKRGFVFVTF\DDP\ 

DSVDKIV1QKYHTVNGHNCEV 

RKALSKQEEMASASSVSQRGRS 

GSG\NFGGGRGGGF\GGNDNFG 

RGGNFSGRGGFGGSRGGGGYG 

GSGDGYNGFGNDGSNFGGGGS 

YNDFGNYWQSSNFGPMKGGN 

F\GGRSSGPYG\GGGQYF\AKPR\ 

NQGGYGGSSSSSSY\GSGRRF 


3361 


33729 


A 


3398 


1 


3737 




3362 


33730 


A 


3399 


5 


633 


DLREWSWARRTAWEPRGKRV 

RGK*AFKEIQCP*QQKE/SMSGL 

LLLKVVAKEMTWLPPLSAIQAP 

GKVEPTKFPFPNKLMFSWWY1E 

TTTASAKVIGYKPSVLNCATLR 

VQIMSH YHSYRHLASLLVEGSA 

TLPGHSHILGPLIRHPDKVSAGK 

PRVLGLQLLKEDCSSQPAAKPQ 

GPHRLCSSLILHRARARLGPEQ* 

RETKVPFSKGTTH 


3363 


33731 


A 


3400 


2 


816 


QVPTMVDWAGWSPGLWTTCS 

GTGGGGAEQGWANWSLVLPG 

VLAGTSLETFSPLS*GLTFSSLLL 

MQ1SAASLNFSSENGIFFSTTLP 

GCKFSKFLCSASLLKWNAFSST 

QVTS*MLCCSEISSTRYPKSSL* 

SSKFHKSLEQGQNAASLFAKT* 

QESPLLQLPTSSSSPSETTSA WIS 

LSISLSVFLSKLFDKSLESSKLS\ 

TFSSVLLSPPNCSNLCLLPSFKV 

ACTFLGTFLRSTSLHWYQFTVL 

VCFHPADKDILKSEKKKRCKEK 


3364 


33732 


A 


3401 


1 


485 


LFKAVLHDPHLKLLSLYGTSLS 

HTDVSHLCETLKHTTCKIEELM 

LGTCDISDEGCEDIASVLACNS 

KLIHLSLVENPEKDKRMVCCCA 

LETLMLMYCCLICVSCEDISHV 

LFCSKSLSLLDLGSNhLhDNbVX 

HLLCEALKH*DACKTWRSLNF 

DWVGYLGC 


3365 


33733 


C 


3402 


952 


1 164 





298 



WO 01/075067 



PCT/US01/08631 



SEQ ID 

NO: 



SEQ ID NO: 
of peptide 

sequence. 



Met 
hod 



SEQ ID NO: [Nucleotide [Nucleotide location of last 

in USSN location of first codon for last amino acid 
09/540,217 |codon for peptide |of peptide sequence 
sequence 



3366 



734 



1403 



163 



Amino acid sequence ( X=Unknow*n, 
*=Stop codon, /^possible nucleotide 
deletion, Y=possiblc nucleotide insertion) 



AVSKQDPITSLEQEKEPWNMK 
ICEMVDESPAMCSSFTRDLWPE 
QDIKDSFQQVILRRHGKCEHEN 
LQLRKGSASVDEYKVHKEGYM 
ELNQCLTTTQSKIFPCDKYVKV 
FHKFLNANRHKTRHTGKKPFK 
CKKCGKSFCMLLHLSQHKRIHI 
RENSYQCEECGKAFKWFSTLTR 
HKRIHTGEKPFKCEECGKAFKQ 
SSTLTTHKIIHTGEKPYRCEECG 
KAFNRSSHLTTHKHHTGEKPYK 
CEECGKAFNQSSTLSTHKFIHA 
G EK P Y KCEECDKAFN RFS Y LTK 
HKIIHAGEKPWNCEECGKGFN 
WSSTLTKHKRIHTGEKPYKCEV 
CGKAFNESSNLTTHKM1HTGEK 
PYKLCEECGKAFNRSPQLTAHKI 
HTGEKPYKCEECGKAFSQSSIL 
TTHKR1HTGEKPYKCEECGKAF 
NRSSN LTKHKIIHTGEKSYKCEE 
CG KA FNQSSTLTKH RKI HTRQK 
PYNCEECDNTFNQSSNL/NVHK 
IIHTGEKLYKCQECGKASKQSF 
TLTKH*ILFNK 



3367 



13735 



404 



545 



3368 



33736 



405 



282 



694 



3369 



13737 



406 



586 



1403 



5370 



33738 



3407 



421 



VSETALADGRCWFRKCQSHLC 
LASTTGKC'TSTLQSGRDYTEN 
GESAQEGETGLPERRLAHCT*L 
AEVHRRQPD*TQENRP/SKMGI 
MTSS/AAKDHL DN KCQ RQ DS I P 
GSSRGPSPLTMGAQDTLPVAAA 
FTETVNAYFKGADPSNTPSVLV 
EQLLSKRRSNPIMDHGGHKVPC 
SLPPLLTHPNRRQRELKMYGSH 
KAVAQPSPLQDRLQQCAVPTP 
VTGWTNSRAALGDIFSTWGSLL 
LRTSTPKKAAARARPMCPCPGA 
YNTSYPLAPYFWR 



FRHSMNGCEKDSSSTDSANEKP 
ALIPREKKIS1LEEPSKALRGVT 
GPNIEKSVKDLQRCTVSLTRYR 
VM1KEEVDSSVKKIKAAFAELH 
TCIIDKEVSLMAEMDKVKEEA 
ME!LTARQ\RKAEALKRLTDL\A 
SXQMAEMQL 



3371 



33739 



>408 



403 



MEJLTARQKKAEELKRLTDLAS 
QMAEMQLAELRAE1K/*WFSEN 
ELGNSDLCSYSCYCLAAQKLSC 
QC Y LGGTA HS A PG 1 A K R KTSQL 
1*PLP 
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NO: 


of peptide 

sequence 


Met 
hod 


SEQ ID NO; 
in USSN 
09/540,217 


N iirlrrtt irt c 

location of first 
codon for peptide 
sequence 


Nucleotide locution of Inst 
codon for last amino acid 
of peptide sequence 


Amino ncid sequence ( X = Unknown 
*-Stop codon, /=possiblc nucleotide 
deletion. \=possible nucleotide insertion) 


3372 


33740 


A 


3409 


1 


756 




3373 


33741 


A 


34 10 


2 


1849 


qrrrrntpg wsgfqgltrapa 

lfprlifqsssetrllsgtllwip 

raystrskmaelnthvnvkek 

1yavrsvvpnksnneivlvlqq 

fdfnvdkavqafvdgsaiqvl 

kewnmtgkkknnkrkrsksk 

qhqgnkdakdkverpeagplq 

pqppqiqngpmngcekdssstd 

sanekpaliprekxisileepska 

LRGVTEGNRLLQQKLSLDGNP 

KPIHGTTERSDGLQWSAEQPCN 

PSKPKAKTSPVKSNTPAAHLEI 

KPDELAKKRGPN1EKSVKDLQR 

CTVSLTRYRVMIKEEVDSSVKK 

IKAAFAELHNCIIDKEVSLMAE 

MDKVKEEAME1LTARQKKAEE 

LKRLTNLASQMAEMQ\LAELR\ 

AEIKHFVSERKYDEELGKAAAR 

FSCDIEQLKAQIMLCGEITHPKA 

NNYSSRTPLQAPCWPLLNAVHA 

ANLWGKQSNF\SRKSSTHNKPS 

EGKAATPKMVSSLPSTADPSLR 

AMPANKQNGSSNQRRRFNPQY 

HNNR\LNGPAKSQGSGNEAEPL 

GKGNSRHEHRRQPHNGFRPKN- 

KGGAKNQEASLGMKTPEAPAH 

SEKPRRRQHAADTSEARPFRGS 

VGRVSQCNLCPTRIEVSTDAAV 

LSVPAVTLVA 


3374 


33742 


A 


341 1 


1 


489 


MAEVQVPVLHGRGHLLGRLAA 
IVAKQVMLGV/KVVVVRCEGIN 
ISGNFYRNKLNCSFRTPSCIFRW 
TVRGMLPHKTKRGQAVLDHLQ 
VFDGISPLYDK7K/KRM VVPAAL 
KVVRLKPTRKFA YLGRLAHEV 
GWKYQA VTATLEKRKEKA*IH 
YRKKKQLMRLRKQA 


3375 


33743 


A 


3412 


2 


260 




3376 


33744 


A 


3413 


1 


612 


AEVQVLVLDGRGHFLCRLADI 

VAKQVLLGVRKVVVVRCEGINI 

SGNFYRNKLKYLAFLRKRMNT 

NPSRGP\YHFRAPSRIFWRTVRG 

MLPHKTKRGQAALDRLKVFDG 

IPPPYDKKKRM VVPAALKVVR 

LKr 1 KKrAY LO KL AHtVUWKY 

QAVTATLEEKRKEKAK1HYRK 

KKQLMRLRKQAEKNVEKKIDK 

YTE VLKTHGLLV 
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SEQIO NO: 
of peptide 
sequence 



Mel 
hod 



SEQ ID NO: 
in USSN 
09/540,217 



Nucleotide 
location of first 
codon for peptide 
sequence 



Nucleotide location of last 
codon for last amino acid 
of peptide sequence 



Amino acid sequence < X=Unknown, 
•-Stop codon, /=possible nucleotide 
deletion, \=possible nucleotide insertion) 



5745 



5746 



3414 



3415 



48 



966 



488 



MTrCDPWLKQSGSSDTSPAASP 

GHFRAVPRAPRARGTVVHHRH/ 

LCLSSWPSSS/RVPPGCASYTPA 

STAAGALPYQAQRRQGVLRRY 

TTYLRVHFLPRGLPEGFQRGP 

RVPPPPPCPMAAEPELGHALKL 

LDXLREIVSFLYYFFFFFLRRSLT 

LSPGWRDLGSLQ\PLPHGF!CAIF 

/SCFSLLSGWDXYRHTATHAQLI 

FVFLVEMGF/TPMFARMASIS*P 

CDPPDSASQDAGITGVSHQVW 

RERLFLDEGGGGCP 



WSQVVTIVTVVVTVSGSNHGN 
HTQASHEGYRHPMRAQVSH/G 
EC R/PS HEG H RH P M RTQ A S H E G 
HRRPMRTQASHEGHRHPMRTQ 
ASHEGHRHPMRGTGVP*EHRH 
PM RAQ A SH/G E H RR/H H/G E H SC 
PMRAQASHEGTGVP*EHRC/HH 
ENTGVP*GHRCPMRMQASHAG 
HRHPMRVQASHEGHRCPMRTQ 
VSHEGHRRPMRVQASHENTGV 
P*GAQASHEGTGVP*EHSHPMR 
AQASHENTDVP*GVQASHEGY 
RRPMRTQASHEGHRCPMRAQT 
SHENTGVP*AAQYRP*EAGAPQ 
GGOGWQETGADRST 



3379 33747 



3416 



432 



NSKLPPVVTSQQMRFMY/DPQ I 
DQHMKI\FPEQLPLDEFLQKTDP 
KDPANYILHAVLVHSGDNHGG 
HYVVYLNPKG DGKWCKFDDD 
VVSRCTKEEAlEHTsiYGGHDDD 
LSVRHCTNAYMLVY1RESKLSE 
VLQAVTDHDIPQQL 



3380 33748 



3417 



38 



2865' 



SFRWDSKXHTGYVGLKNQGAT 
CYMNSLLQTLFFTNQLRKKLL 
MGALPWEGALAPWV*ALDTDP 
SLPCSTCLTTARTCTSL\QQCHA 
DQCRWQTRWQGSSRW*WQQE 
EIGQEREEGVEYAKRVLLGPPY 
SISDCTHMESSLPPCSS*DPGSF 
QFHEERAEDEKSEGRGPSCSCT 
QPPPW*SLGEGLGECR*ESSSSY 
CSLAGLSLHP*ETRGERLQEAS 
QGQPESPFGEVHPALVSLDLA 
E*QGRAEKHGCTETH 
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SKQ ID 

NO: 


SEQ ID NO: 
of peptide 

sequence 


Met 
hod 


SEQ ID NO: 
in USSN 
09/540,217 


Nucleotide 
location of first 
codon for peptide 
sequence 


Nucleoride location of last 
codon for last amino acid 
of peptide sequence 


Amino acid sequence ( \=Unknown, 
*-Stop codon, /=possible nucleotide 
deletions-possible nucleotide insertion) 


3381 


33749 


A 


3418 


2 


3515 


YVRVSLPPPPPAAGRPGAAVAD 

DAREEEEEAAPPPPPPPPPRLAA 

ARPPGSQPRPPAAGEAQAAAD 

MNHQQQQQQQKAGEQQLSEPE 

DMEMEAGDTDDPPRITQNPVIN 

GNVALSDGHNTAEEDMEDDTS 

WRSEATFQFTVERFSRLSESVLS 

PPCFVRNLPWKIMVMPRFYPDR 

PHQKSVGFFLQCNAESDSTSWS 

CHAQAVLK1INYRDDEKSFSRRJ 

SHLFFHKENDWGFSNFMAWSE 

VTDPEKGFIDDDKV 


3382 


33750 


B 


3419 


36 


335 




3383 


33751 


A 


3420 


2 


1602 


CRLKTTAFSSPSSRHITACLPRF 

WQ1CSLPKHL1PPEAPPVGMS*R 

RRKPVWVKSMMLG*RIP*GKR 

DPPTrAKCRTCSPQEETGPAGT 

QGQAARQLERRKLPPYVQT/PP 

RPDQLKGVCSLQTDAISLAPTA 

ERHSRLLPPPSRQQPTSAGTEA 

GACPNTRRPSGLQLPAAVNQTPS 

GQTPSVPKPGLEPTSLPVGSG/PI 

SASHSQ/PVSKINKK**VCESPY 

M ETFP* DAKRTRHKR A DTARR 

GEPLRPRTSVPRRTVPAPSEKLR 

GSRRGEPTPAAPRRDPRRAGSL 

THAGPPGG*RHR*PGWPRGTA/ 

AKTPVAAEALIAAAAPLALHRI 

PLGAPPQLPAAPAP/RLALALRG 

ASA A/RPR VAPSAASPQRCLLR\ 

GPPSPQPSPAPGPVAPSAQGRG 

AVPGGVLAVLLPGAPRLSGKRP 

AAPRGGDTPAQGQVPLAARAP 

REGPGHGREPVIEELERRGAEL 

RSGKGGTRSEGVRGGRARGIV 

YGGAHGPEVGKDKMPLKPRNL 

SAPVAIGGLLHGAGIRFLNLAL 

HSPAVDFGQIT 


3384 


33752 


A 


3421 


3 


498 


IIDPTQYRPMVPNKVSSPC*WLP 
TITQVHPDNEAEPIPS/PARSCAP 
ICG VP/A YGSPLSQSSVS*TRQ*F 
PSCSQSL**GSPTLVNPKTAYT* 
NSGSRGG/VSFDEDTSQHCYPG 
TG*GQQPLQ*SRNHAGPPGG*M 
T* VTGVAERDK7PPKTPVGRRG 
THSQPPRRSP 


3385 


33753 


A 3422 


1 


270 
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seo n> s 

NO: o 

s 


EQ ID NO: iV 
f peptide h 
cquence 


lei S 
od ir 
0 


EQ IU (NO: i> 
i I ISSN U 
9/540,2 1 7 c 
s 


ucleotide ^ 
Kation of first c 
odon for peptide o 
cquence 


ucleotide location of last A 
odon for last amino acid * 
f peptide sequence d 


t mino acid sequence ( X=IJnknown, 
=Stop codoii, /=possible nucleotide 
clction, \=possible nucleotide insertion) 


3386 I 


13754 / 




423 1 


1 


899 * 
/ 
F 
> 
I 

y 
i 


^IGFCHIGQAGLKLLTSKDLPAS 

\FQSAGiAGFWLLDGISGPILGQ 

IEACCPAGNSNKELKQENSAL 

\EQLQVVLIDKAGMQCDLEEL 

CKKLELTELTLQQLSSWCEAPD 

\NQQLQQPTDERAQLEAHLGQ 

VMEWLKYLQMEREQYAEYLH 

3ESAMWWQRMREMSEQIGHLI 

VPG1CEMGGAQPEVVMGLGFV 

EVHTLREERVHSMSRVQELETl 

LAELRNQVAEPLPPEPPAGPSE 

VEQKLQAEAEHLWKELENLAG 

QLQAQVEENEGLSHLNQEQEVG 

LLRLLEQEEKLLEQEERLLEQE 

ERLLEQEERLLELQESLLEQKR 

KAASFLS*TPTPGAPSRALRGK 

YVTSYQSQRSV/REDVDRENEY 

1SRLAQDKEEMKVKLLELVLQL 

VGDCNKWHGRFLAAAQNPAD 

EPAPWDPAPQEIGAANKQGGLF 

PGCCLVTPGGFHGDCRGAYGA 

QSSPDSQQAQNPDLAVAGKAA 

FWEFKEHQESLTLLKSWGRRK 

SGSGQAAQLREGSRCAAARRH 

LARALPAARMPKRKVISTEGAA 

PKKAAAKDKSSDKKTQTKGKR 
GAKGKQAEVANQETKEDLPAE 

xirri cci VQCVAR<sl II AFIIHI RM 


3387 


33755 


A 


3424 


198 


364 


FLU* YEGINCSRIVNLTRTAWCF 
FSG*IFRQKKCKQKGKGEQREN 
RPEVANPRN 


3388 


33756 


A 


3425 


3 


238 


CPSRCGS*ESSTQTCSGFWTGCT 
ALHRW r RGMPERCPPESRDS*TR 
FPQSSLPGHKT 


3389 


33757 


A 


3426 


3 


681 


HIRGPRYSGHHSAFGCPYSDMN 

LKKEATLHDRLREQTQANXLES 

DSSHSKSKSLCSLNFNGKHEKV 

NSQPRLVQQAKCLKIKGKEDID 

LDNLFREYSVEQAQQVLHQSV 

SMSTVSAHPFRDLPLGREQHCK 

LLPGVADIRASQVARWTVDEV 

AEFVQSLLGCEEHAKCFKKEQI 

DGKAFLLLTQTDIVKVMKIKLLG 

PALKIYNSILMFRHSQELPEEDI 

ASGQEVRG 
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SEQ ID 
NO: 


SEO H> NO: 
of peptide 
sequence 


Met 
hod 


SEQ ID NO: 
in USSN 
O/540.2I7 


Nucleotide 
location of first 
codon for peptide 
sequence 


Nucleotide location of last 
codon for last amnio acid 
of peptide sequence 


Amino acid sequence ( \=Ui»known, 
*=Stop codon, /=possible nucleotide 
deletion. \=pos$ible nucleotide insertion) 


3390 


33758 


A 


3427 


30 


981 


TQDPWPSLPVLWSRASSDPAAG 

HRAEHI*TYWPWKLEGT\DIWL 

VLYMPLVQPDNFIKKHSHLPTY 

CLFKEDVKFPFRTCRLTYCWLN 

YTEE1TYLHTKKVSVCQSAVRE 

EFAAACTWS1RIGEKLAILLSLY 

LCRQQALLNMRMSVPIHESGV 

AQRSPVMDKLAQYSVEQAQQV 

LHQSVSMSTVSAHPFRDLPLGR 

EQHCKLLPGVADIRARQVARW 

TVDENLHGLIQTKQTPHLDESIS 

KGESPALVVTELRMCMTATEP 

LVPTKNPYQERGHIGDSFLHYT 

DQEPQPWDQSSVHPTPAPIYSV 

SSGFRVTRGSDI 


3391 


33759 


A 


3428 


1 


864 


MVSALPEVGRAQ1LRLIA YIRSP 

APPVVGVERAARRPAQAFGLV 

ALPS TDATVFANQPLARACIGA 

ARHREPDAPGQSAWVGEECLK 

DALRSPETPKLGSLSPPCQDTRP 

GRASNDFSLEMGYSSLSAARLK 

IHGQVFQCCGPGPLRTLVHWTQ 

S*TYLNILALET*GAQNQP*EW 

QAVD*GAPGLFSH I LGVFPR/RL 

PQHPKQIICFQNYEYSVEQAQQ 

VLHQSVSMSTVSAHPFRDLPLG 

REQHCKLLPGVADIRASQVAR 

WTVDEPYSSAPRGPELSAGANS 

SRGA 


3392 


33760 


A 


3429 


201 


336 


QQTPGKAVHAPFIADQSLT*EL 
VSVFPQFQLFPYRR*DSHSGKS 


3393 


33761 


A 


3430 


600 


768 


TDTSSYHGSG*PAR/NG*MHSFI 

RCLLLK*GiEPCALNGDSVLKS 

RTDVTFTPVN1TTKVKSVEMHN 

EALSRALPGDNVGFKNVSKMF 

VMATLLFSDCIHNTFDQM WRT 

KEHNEARWSLQSSGDKVMKEN 

DELRDSVSQLQKQTLSLKSPKI 

ALGESLISCRERAEIEIVDKQTQ 

ALIMGVADLQGRVNAQLHQVS 

TVKVRDWKRMGPYNLECGTV 

GRTL1KLWTLSL 


3394 


33762 


A 


3431 


1655 


1841 


EHQAEAEGGDGGPRSLPMKPG 
SPLMPDKAQRKQVRSRHGRGG 
RGGG*AGPGIPGKPGSPVSP 


3395 


33763 


A 


3432 


1 


1773 
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SEQ ID $ 

NO: < 


>EQ ID MO: r 
)f peptide 1 
»equencc 


VIC! " 

iod i 
< 


n USSN 1 
)9/54<UI7 < 


^! ■ i ** 1 <» ft 1 1 rl p 
lllllCUIlUC i 

oca t ion of first < 
:odon for peptide « 
icqucncc 


Nucleotide location of last > 
:odon for last amino acid 
>f peptide sequence 


Vmino acid sequence ( X-Unknown, 
*=$top codon, /=possible nucleotide 
Jclction, \=possible nucleotide insertion) 


3396 


33764 


A 


3433 i 


648 


1884 


LDPEVAWAKWQHSTVKGPQK 

QFAFSWQGQQYTFTGLPQGY1N 

SLSLCYNL1PRDPD/RL/SLLQNI 

TLVHYIDDIMLIGSSEQELAYTL 

DLLVRRLCAKGWEINLTEIQEA 

STSVKFLRVQWCGACQDIPSK 

MKDKLLHLFPPTTKKKASLFGF 

RRQCIPHLECGPEQEKALQQAQ 

AAVQAAVPLERYDPADPMVL/ 

V/ELTWLWPLLSAQFASSGDQH 

♦ALHMAPFLGVVSQLPGGKLIIL 

DIFHHGKGRVLFSLE*TLTPDM 

GLPILHIMLLPRLPSVNSQNALS 

TVMPGFTGPGIKGWKXVHHSPS 

PLVIH*QNFCFLFP*HYVLLA*R 

/-r>ni rvri c^cw*\Tte\c\ rrfi o 
CWLG*LTQTflCMKSVYYSITEN 
CWMKRSPVKRRKILELEEA 


3397 


33765 


A 


3434 


1 


2223 




3398 


33766 


A 


3435 


1 


1078 


MNKEMSGQTFVGKQNSVRMP 

KHSGLGVQKPNRQWRLVQDLR 

insfEAVVPLYQAVRNPYTLLSOI 

PEETGWFTVLDLKDALFC1AVH 

PDSQFLLAFEDPLNPTSQLTWT 

VLPQGFRDSPHLFGQALAQDLS 

QFSYLDTLVLRYVDDLLLAAPS 

ETLCHQATQVLLNFLATCGYK 

VSKLKAQICSQQVKYLGLKLSK 

GTRALSEERIQPILAYPHPKTRK 

QLRGLLGITGFCQIWIPRYSEIA 

RPLHTLIKKTQKANTHLVRWTP 

EAEAAFQVLKKALTQAPVLSLP 

Tr.nnp\<;i vvTFVTniAi r,vi TO 

1 UyUt \jL Y V t L. IS. 1 U 1 /ALU V L I y 

HYGEERNS*LPTEYLSNIRKPLG 
DYYWLYRNLKRWQSYTARVIR 
KERKGK 


3399 


33767 


A 


3436 


1 


1677 
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SKO 10 

NO: 


SEQ ID NO: 
of peptide 
sequence 


Met 
hod 


SEQ II> NO: 
in USSN 
09/540,217 


Nucleotide 
location of first 
codon for peptide 
sequence 


Nucleotide location of last 
codon for last amino acid 
of peptide sequence 


Amino acid sequence ( X=Unknown, 
*=Stop codon, /=possible nucleotide 
deletion, \=possible nucleotide insertion) 


3400 


33768 


A 


3437 


1 


2052 


MVLVVVAVVVVVLVVAVIVV 

VVVVVAAVVVGAVVVVVVVV 

MVVVVVVVVVEEDNQHKTGA 

1NNNNTAKNPQQSPFHSPATST 

GAEATQMRKNQKTNPHNMTK 

QVSLTPPKITLAHQQWIQTKKK 

YLIYLKKHSGVNKIPRNPTYEG 

C EG PFQG ELQTTAQQN KGGHK 

QTEDHSMLMDRKNQYCENGH 

TAQAVPNPYTLLSQIPEDAEWF 

TVLDPKHAVFCIPVHPDSQFLF 

AFEDPSNPMSQLIWTVLPQGFR 

NSPHLFGQALAQDLSQFSYLDT 

LVLRYMDDLLLATHSETLCHQ 

ATQALLNFLATCGYKVSKPrCA 

QLCSQQVKYLGLKLSKGTRTLS 

EERIQPILGYPHPKTLKQLTAFL 

GITGFCQIWIPRYSKIARPLNTRI 

KETQKANTHLVRWTPEAEVAF 

QALKKALTHAPVLSLPVGQNFS 

LYVTEK\TGIALGVLT/PGTSAQ 

LAELIALTRAPELGEGKRVNIY 

ANSIGREREFLTSKGTLVKHQE 

AIKRLLLAVQKPKEVAVLHCW 

GHQKGKEREIEENRQADIEARR 

AARQDPPLEMLTEGPLAFELA 

MATARAELSLAIHHCCLPPPPQ 

TRCWLPSLRIRQGVCC1PDPAR 

AITLTAWPKIPFLGIRKAKNPRS 

EKTRLATILEAACCHFGSGPPPS 

WELWEQGPPVTVQTHILRSHL 
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SEQ in s 

NO: o 

s 


EQ ID NO: & 
f peptide h 
cquence 


let S 
od i 
0 


EQ II) NO: h 
n USSN U 
9/540,217 c 

s 


Jucteotide 

xation of first c 
odon for peptide <i 
cquence 


j ■■/«i^rktitlf« location nl IasI > 
odon for last amino acid * 
f peptide sequence d 


unino acid sequence ( X«Unknown, 
=Stop codon, /=possib1e nucleotide 
eletion, \=possible nucleotide insertion) 


3401 : 


J3769 > 


\ : 


>438 : 


m '< 


>340 I 

j 

i 

< 


EKCRHNCSSRVWQSLVSQSVW 

\TEGQYGRTKNARPVQVK\DS 

\SFPYQRRYPLRLEAQQGLQKI 

^KDLKAQGLVKPFNSPCNTPIL 

3VQKPNGQWKLVQDLRI1NEAI 

VPLYPAVPNPYTLLSQIPEEAE 

WFTVLDLKDAFFCIPVHRESQF 

LFAFEDPSNPTSQLTWTVLPQG 

FRNSPHLFGQALAQDLSQFSYL 

NTLVLRYLDDLLLAAHLETLCH 

QATQKKTGIALGVLTQVQGTSF 

QPVAHLSKEIDVVAKGWPHCL 

V/VVAAVAVLVSEAVfCIlQGRE 

LTVWTSHDVSGTLTAKGDLWL 

SDNLLLNQALLFKRPVLRLHTC 

ATLNPATFLPNMKEKIEFTNHQQ 

V1VQTYTIQGDLLEVPLTDPDL 

NLYTNGSSFVEKGLRKAGIHPS 

RQWTPLWPKAGPEMLSKRQVL 

ESGILKAFLVPYLLVAVLGSIDF 

NGKPPVAVFSLSQAHRFLCAT 

WLLLGYGEVWIHSHTA1KTYQ 

RRRSQDGRIGTAPVYSSQRERR 

RRRVISAFPSEG1PTDLQLRVLS 

VRRKTNKQKGHPHQKPICTSPS 

SRPKVDKTTKMGKKQNRKTGN 

SKTQSASPPPKERSSSPATEQSW 

MENDFDELREEGFRRSNYbbLK 

EDIQTKGKEVENFEKNLEECITR 

ITNTEKCLKELMELKTKARELR 

EECRSLRSQCDOLEERVSAMED 


3402 


33770 


A 


3439 


2 


350 


YKVSKPKAQLCSQQVKYLWLK 
LSKGTRALSEERIQPILAYPHPK 
TLKQLRGILGITGrCRI wlr'NK*^ 
SPTGQE/FSLYVTEE T GIALOIL 1 
QVQGTSLQPMEYLNKE1DELDQ 
GRTH 


3403 


33771 


A 


3440 


I 


897 




3404 


33772 


A 


3441 


1 


429 
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SEQ ID 

NO: 


SEQ ID NO: 
of peptide 
scq uence 


Met 
hod 


SEQ ID NO: 
in USSN 
09/540,217 


Nucleotide 
location of first 
cod on for peptide 
sequence 


Nucleotide locution of last 
codon for Inst amino acid 
of peptide sequence 


Amino acid sequence ( X — Unknown, 
*=Stop codon, /-possible nucleotide 
deletion, \=possible nucleotide insertion) 


3405 


33773 


A 


3442 


3 


957 


NKIPRNPTY EGCEG PFQG ELQT 

TAQQNKCGHKQTEDHSMLMD 

RKNQYCENGHTAQAVPNPYTL 

LSQIPEDAEWFTVLDPKHAVFC 

IPVHPDSQFLFAFEDPSNPMSQL 

1WTVLPQGFRNSPHLFGQALAQ 

DLSQFSYLDTLVLRYMDDLLL 

ATHSETLCHQATQALLNFLATC 

GYKVSKPKAQLCSQQVKYLGL 

KLSKGTRTLSEER1QP1LGYPHP 

KTLKQLTAFLGITGFCQ1WIPRY 

SKiARPLNTRIKETQKANTHLV 

RWTPEAEVAFQALKKALTHAP 

VLSLPVGQNFSLYVTEK\TGIAL 

GVLTQELVLSWQN 


3406 


33774 


A 


3443 


146 


1303 


EKCRHNCSSRVWQSLVSQSVW 

ATEGQYGRTKNARPVQVKADS 

ASFPYQRRYPLRLEAQQGLQKI 

VKDLICAQGLVKPFNSPCNTPIL 

GVQKPNGQWKLVQDLR1INEAI 

VPLYPAVPNPYTLLSQIPEEAE 

WFTVLDLKDAFFCIPVHRESQF 

LFAFEDPSNPTSQLTWTVLPQG 

FRNSPHLFGQALAQDLSQFSYL 

NTLVLRYLDDLLLAAHLETLCH 

Q A TQK KTG ! A LG V LTQVQGTS F 

QPVAHLSKEIDVVAKGWPHCL 

WVVAAVAVLVSEAVKIIQGRE 

LTVWTSHDVSGTLTAKGDLWL 

c r\xi i i r ma a I 1 PI/ D D\/ f D 1 UTr 

ATLNPATFLPKNKEKIEHNHQO 
VI VQTYTIQGDLLEVPLTDPDL 
NLYTNGSSFVEKGLRKA 
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SEQ ID * 

NO: i 


i>f peptide 
sequence 


hod 


crn ID NO* 
n USSN 
09/540,217 


Nucleotide 
ocation of first 
codon for peptide 
sequence 


Nucleotide location of last 
codon for last amino acid 
of peptide sequence 


Amino acid sequence ( \=Unknow n , 
*=Stop codon, /-possible nucleotide 
deletion, \=possible nucleotide insertion) 


3407 


33775 


A 


3444 


1 


1647 


MNKEDYNDDDDNGDIKYLPD1 

KTGYNKTVQ1PITSENSTVGLSN 

TEADEMDRLKCERDDALKEVN 

TLKRRTKGGKHLTLKVTYTLSE 

TNLHKNYLWECILMGQLGCYE 

1LRKPSPALGLTPEHKGNVGHT 

GEKTGAG/PATSRPPDSFPN**G 

PPFN PNGTKG DRQRG KQQTKE 

CQYSPIMPTPSSGRRRIWSSQ\R 

HVPFSLSDLIDLAVPNPYTLLSQ 

IPEEAEWFTVLDLKDVFFCIPVH 

PDSQFLFAFEDPLNPMSQLTCT 

VLPQGFRDSPHLFGQALAQDLS 

QLSYLDTLVLQYVDDLLLAAC 

SETLCHQATQALLNFLATCGYK 

VSKEKAQLCSQQVKYLGLKLS 

KGTKJ\LSEECIQPILAYPHLKTL 

KQLREFLGITGFCRI W/N FQALL 

LERPVLQLCTCATLNPVTFLPD 

NEUEEYNCQQIISQTYATRGDLL 

EVPLTDPDLNLYTDGSSFVEKG 

LLDMDCAIPFLVGTSIVDPYLK 
YEPTTKNHLIMVQGEKNCITGR 


3408 


33776 


A 


3445 


I 


2217 




3409 


33777 


A 


3446 


1 


749 


NfNQSDQEMTGAFVHMKSYTG 

L1SGVAVKMERH1YQDRRIAIEK 

EFNSCRTGCMGDWSFTITQ1RL 

LENTGIRVFKDNLVEEAEWFTV 

LDLMDAFFCIPVHPDSQFLFAFE 

DPSNPASQLTWTVLPQRFKNSP 

HLFGQALAQDLSQFSYLDTLVL 

RYMDDLLLAAYSETLCHQATE 

ALLNFLATCGYKVSKPKAQLCS 

QQVKYLGLKLSKGTRDLTTFLP 

VNEEKIE/P'LSTSNCSKLRCSRG 

TSRGSLG 
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SEQ ID 

NO: 


SEQ ID NO: 
or peptide 
sequence 


Met 
hod 


SEQ ID NO: 
in USSN 
09/540,217 


'Nucleotide 
location of first 
codon Tor peptide 
sequence 


Nucleotide location of lust 
codon for last amino acid 
of peptide sequence 


Amino acid sequence ( X=Unknown, 
•-Stop codon, /-possible nucleotide 
deletion, \-possible nucleotide insertion) 


3410 


33778 


A 


3447 


1 


1374 


MPLLQM1ATPLQQSLISTEDEM 

DELTEVGFERWVITNFTEEPSPA 

LGFTPEHKGNVGHAGKGPLESS 

SPDPFLCGQEKQEKGAGLLHRQ 

YPLRLEAKQGLKKIVKDLKAQ 

GLVTPCSSPCNTPTLAVQKPNG 

QWRLVQDLRIINEAVVPLYPAV 

PNPYILLSQIPEEAEWFTVLDLK 

DAFFC1PVHPDSQFLFAFEDPSN 

PMSQLTWTVLPQGFRDSLHLFG 

QALAQDLSQFSYLDTLVLQYM 

DDLLLVTHSETLCHQATQVLLN 

FLATCGYKVSKLKAQICSQQVK 

YLGLKLSKGTRALSEERIQPILA 

YPHPKTRKQLRGLLGITGFCQI 

WIPRYSEf ARPLFITL1KKTQKAN 

THLVRWTPEAEAAFQVLKKAL 

TQAPVLSLPTGQDRSLYVTEKT 

GIALGVLTQHYGEERNS*LPTE 

YLSNIRKPLGDYYWLYRNLKR 

WQSYTARVIRKERKGK 


341 1 


33779 


B 


3448 


1 


2862 




3412 


33780 


B 


3449 


94 


1248 




34 13 


33781 


A 


3450 


1 


3805 


MQWEEAEKDPSGSCVFQRPPV 

ALVFPLHSKWTLVNSPPSSGDP 

YVPGRPAQSGQLSLSPAPPYVL 

PGPGK1KQAGNNPSLTSIYRSEV 

FCAHRHLHPPQLVCARGHIGSA 

HLSVDRGSL1 WE V LEST V WART 

NEWSPVTRTVL1SALASTHIPQP 

CESRPPVPPEYEVTVLRSQGTA 

QLPPWSSSTSWRLTDPSCPKHA 

A WLTDLASSKGPAAGGTGSFS 

QPGTLTSTRTNPLKKEKSPEDL 

KQIKIDLGKFSDN 


3414 


33782 


A 


3451 


1 


444 


YSLVEFHTLVLQKSDVEAVF/S 

KYCFIVGCSVHKGFAFV* YVNE 

RNARAAVGC.DVDSSSFDLDHDF 

QRDYYDRMYSYPAH VPPPPI AR 

AVVPSKCQHVSGNNRRGKSGFN 

SKRGQRGSSKSGKLKGDDLQA1 

KKELTQIKQKVDSLLENL 


34 15 


33783 


A 


3452 


3 


93 




34 16 


33784 


A 


3453 


1 17 


316 


SSATFSAL* ETLPSNTMASSSFD 
LDYDFQR.DYYDRMYSYPARVP 
PPPPIARAVVPSKRQRVSGNTS 
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SEQ ID ; 
NO: * 

s 


>f peptide t 
cqticnce 


Het 5 
lod i 
( 


;fo id no- r 

n USSN 1 
19/540,217 < 


Nucleotide P 
ocatton of first i 
:odon for peptide r 
sequence 


nucleotide location of last / 
odon for last amino acid * 
>f peptide sequence c 


Vmino acid sequence ( X=Unknown, 
=Stop codon, /= possible nucleotide 
Jeletion, \-possiblc nucleotide insertion) 


3417 : 


33785 




3454 


102 


1059 


etlpsntmasnvtnktdprsm 

nsrvfignlntlvvkksdveai 

fskygkivgcsvhkgfXfvqy 

aye\rnaraavag\edgrmiag 

qwld1nlaaepkwnrgkagv 

krsa\aemygsvtehpspsplls 

ssfdl\d\ydfqrdyydrmysy 

parvppppp1a\ravvpskrqrv 

sgntsrrgkasgfnsksgqrgss 

ksgk\lkgddlq\aik\keltpd 

ktkkwdsll\enlek1\ekjeqsk 

OA VFMKNDKSFFEOSSSSR/VK 
KHFTNIVKMESEGGADDSAVEE 
r.ni 1 G*MNDNE\DRGDDOLE\Ll 
KDDEKEAEEGEDDRDSANGGG 


3418 


33786 


A 


3455 


299 


509 




3419 


33787 


B 


3456 


16 


101 




3420 


33788 


A 


3457 


1209 


1828 


GNCDSPARPARPPHRQGCPRPS 

PPPRGRPRALGPTRASAARAPA 

DLPPPAAPHPAPAALVPHTAAP 

KAXRNALPGSPGALTEGAVLLP 

NAGARPRRPRSSEKPXGPAPSWP 

RJPGFRTGAPPPATPVLAAGGL 

APPQpr.l APiOnVAl PSOVPADT 

QSGVKSGSQDRGRN*QSAGSA 

GGGARTQVPGPLRMWKRAVW 

PGDWAPHPANI 


3421 


33789 


A 


3458 


387 


772 


PHRKQAEPPRHHERLGRRVRH 

HARHGRGSRPDTAAEAAGGCG 

nPRAFOOl FRRI RHPPI RWOGL 

LRRQRLLREEPRRSLL/QTS*S*C 

SPVTRPSSGCSSPRSWMETRRG 

APAPPAPRSRNKPTTWWPH 


3422 


33790 


A 


3459 


362 


/AO 

608 


ppcepi nrvI 1 CHPG/WS*SGNH 
QWQSWLNS*PQTPGLK*SSFLC 
FRKWWDYKHEPLYPAKPHFEF 
LFGSSLQVREFFGKIKV 


3423 


33791 


B 


3460 


! 


612 
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SKQ ID 

NO: 


SEQ ID NO: 
of peptide 
sequence 


Met 
hod 


SKQ ID NO: 
in USSN 
09/540,217 


Nucleotide 
location of first 
codon for peptide 
sequence 


Nucleotide location of last 
codon for last amino acid 
of peptide sequence 


Amino acid sequence ( X=Unknown, 
*-Stop codon, /=possiWe nucleotide 
deletion, \=possiblc nucleotide insertion) 


3424 


33792 


A 


3461 


1277 


2152 


SRAAPTCFSWLPCGASTCPWL 

MWAMSGRMVAPLQRVLRAAP 

GLEGTLGGRQHPGTPPSVLHFS 

LTIVTNSMFGLQDFNVTPLAAQA 

T L P PG S PG RPTL V PST A A PN S LQ 

MFTGGHGA'FPRWQPQPPSGVS 

/SHGAPPGVPHYCRQGRSPGKR\ 

QRKWLESEVQAQGP*EPDPTQL 

QTSTRTACG'GPPSQADPDPDP 

TRPRTPDLDPNCMRLRTPKPGR 

RQSRPHXGPRTPTQTDPDPPVQP 

PAPEVKPQRPP/WAARAPSDTA 

AS*GGLTCNSRPIREGQMGSPSP 

AGSLLLGAL 


3425 


33793 


A 


3462 


1 


2064 


MDGQCSHYCVKTDLRVHSPFT 

TGAVHADQSCCKTTSARWEDT 

CDLTGSKKTLVISNIVIRTRSDD 

KLENEWETQSQNRNRVKPTAA 

DPCRNE/NEHSS*EKHPEVLQES 

ANDRLRDNERVSQRQSQPTTVS 

QRQSQPTTESEPTTES/RQRQSQ 

RQRQSQPMTESETMTELQKMT 

ESANDRVSQRQSQSQRQSQ\QR 

QSQRQRQSQSQ*QSQSQRQSQS 

QRQSQ\QRQSQSQRQSQ\QRQS 

QRQRQSQRQ*QSQSQ*QSQPTT 

ESEPTTEVSQRQNQRQRQSQP/ 

DDRJ RDNDRVSQRQNQRQRQS 

Q\Q*QSQRRQSQSQRQSQPTTES 

EPTTESANDRVSQRQSQSQRQS 

Q\QRQSQSQ*QSQPTTESANDR 

VSQRQSQSQGQSQSQRQSQS/D 

DRVSQRQIQSQHQEDRPPKYQN 

KNVQVHA/DDKPRSDPQRRRNL 

TPPVKTAERRPHQEH VVKGEK 

ATSPSRHSTSTAPTRPPSAETAH 

VN VMCGGDMAHINQGH VEAP 

QGSHEKH VGAARDQYERRDA 

QSEKSQQVQTTGLRVHVSRRPP 

HDGSLTSTGLRVHVSRRPPHDG 

SLTSTGLRVH VSRRPPHNGTVT 

STGLRVHVSRRPPHDGSLTSTG 

LRVHVPRRPPHDGSLTSTGLRV 

HVPRRPPTTALSHPLDVSICRTL 

NAYPEMLTGERSTFPCVNVKN 

EKAVESKKDTPFKCESKESWI 


3426 


33794 


A 


3463 


1 


424 
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SKQ ID J 
NO: ( 

> 


;kq ID NO: f 
)f peptide 1 
equcnce 


Viet i 
lot! i 
i 


>fcQ ID i>U: i 
n USSN 1 
)9/540,2l7 ( 

s 


Nucleotide i 
oca t ion of first < 
(Hlon for peptide < 
equence 


^iirlontiiti* Inrutinn of lust j 
;odon for last amino acid 1 
if peptide sequence ( 


\mino acid sequence ( X*linkno\vn, 
k =Stop codon, /=possible nucleotide 
Jeletion, \=possible nucleotide insertion) 


3427 


33795 


A 


3464 


1 


492 


MDESSFRGSITQSGSAKTAGLT 
GFCKLCKTSSWHTGAAQ1LEGG 
MEKANSPQYADPQTHLSWHTL 
PPGSQATSANESNVMFLSLPDT 

vicnC!Df)r\UCDD\/DnDC\/CDI CUI 

NSPblKrDHorr VrUKo V brLcHI 
PRTFPKPGTG/PPHINTVTNPSA 
GAPR*E*PS*SGFNPGCFQLVRP 
SRISGTPV 


3428 


33796 


A 


3465 


107 


543 


KREGWKEESDFWDGSHLPPLN 
SRCSTRKGRKTGRCGAATAAA 
SSPREGRRPPPSWAGHPCLGSC 

QWLKoLK/KuLAtvlAruALrAL 

GEEEGPGASGLSAEL/RASERGL 
GQGLGPAALHS*ASPTPWAPVR 
PEPPRRAPPPAPWRPVPL 


3429 


33797 


A 


3466 


27 


1021 


STQTWPVSEETGSPPQRNRC*SS 

HQPDTASWVLQREYSHRKGTA 

PRGMQGTLPLCPSLSGCRSPSCP 

AAARPPRPRAVRFPPPATAAAS 

SPREGRRPPPSW/RRPSLPRGLP 

VASELPEGLAMAPGVLPALFGS 

TLPL*AVT/PH*ECL/PASLLKPA 

RP*THREK*TTPDVQP*EL*HSP 

*RSAASLQEGPQLHS*SQ*DQEP 

TNSGHTYTLGTGR*FYTVCQFL 

WLG*TYRSSHRPGFACRCLEPG 

SAAPCPSHCLSAGPhO 1 L AAt 

LGKVPGRSAPRSDQWSPGGRA 

PRGVPPPPLSRGHCKALASCAP 

SADAXREPPHRALLGSPKVHTP 


3430 


33798 


A 


3467 


807 


1428 


GSDRLQPQPLLFGRDVLLLLPS 

G PA i PASG L A S VFG AAGRAGHG 

SGGSA*TWGRGRTRRERPLGG 

AGASE\PGSVGPRGA\GWVSGP 

VRAPPRAAPGTLAPSSGRCRAP 

PPRRAQACVALTCPGPGGRCPL 

PMDRPALAMP/SHL/HPRPGQV 

APRWSPCSRRREEKGRHERVDI 

GHSHLVFALTLFLP*FGGGGKT 

EAAQNSWRIPPAG 
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SKQ ID 

NO: 


SKQ H) NO: 
of peptide 
sequence 


Mel 
hod 


SKQ ID NO: 
in USSN 
09/540,217 


Nucleotide 
location of first 
codon for peptide 
sequence 


Nucleotide locution of last 
codon for Inst amino acid 
of peptide sequence 


Amino acid sequence ( X=Unknown, 
*=Stop codon, /=possible nucleotide 
deletion, ^possible nucleotide insertion) 


3431 


33799 


A 


3468 


68 


1 153 


LLKMFRAKAACLTSMAWVLPP 

LSLIVLVILSPGSFILQ1TFTLLEP 

VLRRPSSAEKPLEPGPSSSPSSG 

RARGA\RPALPAAPKPLASPEA 

GMAVPGWGRR\SPSRREEAGA 

VACLSLTVFSGKWICQQAP/SA 

WGCCC*D*GKLVHRST*RCAR* 

KYPGLKPDQEGYCQPGAPVEV 

HPRCRDFPS/VLRRNLGFSALAQ 

SEYLW*DHS/CVLWG/PVLFC* 

TLFASFPIRLYPEELLA/HKVTQ 

CPSLVSPCNWLSAGGGRKFEPA 

LRRPSSAERPLAPYPSSSPGAGR 

APQPWPA LPAAPKPLASPEAG 

MAGPGGRRTTSLPKRRGCGCS 

RPASSCFSSLSGWAARVERRQM 

ASIPEIALLFPSPL 


3432 


33800 


A 


3469 


1 


248 


FRPAP1PSSAPRGPTEPVLRRPSS 

AEKPLEPGPSSSPSSGRARGAM 

ASPSSSSEATGKPRGRDGSPRM 

G/VGGRPSRKEEAGAVAGGGK 

RTARGLRGRGGPAATGQEGDR 

HPYRWRRQRSGILHEF*AASGF 

PPPPN HGRHTVQAEPPEPWPAL 

PAAPKPLASPEAGMAGPGGRR 

TTSLPKRRGCGSCCRGEAHSPT 

TARTGEDAPRPGREETG TQTG G 

DRRGAA/RGSP/RSPWA/CIRAPL 

PSLGVAPG/VPSGRLAHGDILISP 

CTLPHSELGSPGH*TQANFL*DP 

GRRRTVLWKV FQG RSRKG*EG 

RGPGRGHNYDGSVTPGNFIA*S 

PS/PLPLPPSFTWTLPKTRIPECS 

GVTKCSGTLGTRVW/RPGSWG 

LHPGSAPP*LRRPSSAEKPLEPG 

PSSSPSSGRARGAMASPSSSSEA 

TGKPRGRDGSPRMGEEDVPPE 


3433 


33801 


C 


3470 


365 


589 




3434 


33802 


A 


3471 


1 


465 


MVTTTCYCKKAKPIPRRCSAKE 
WSCQLPCGQKLLCGQHKCENP 
CHAGSCQPCPRVSRQKCVCGK 
KVAERSCASPLWHCDQ1KE/CR 
SQSCS*RRKTKTTG\ELEAFENR 
LKGRRKKNRKRDEVA VELSLW 
QKH KYYL IS VCG WW VFAWY 
ITHDVN 
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SEQ ll> i 

NO: c 


iEQIDNO: ? 
>f peptide 1 
cquence 


Het ; 
lod i 
( 


SEQ 10 NO: ? 
n USSN 1 
)9/540,2l7 t 


Nucleotide i 
ocation of first < 
odon for peptide * 
cqucncc 


Nucleotide location of last t 
odon for last amino acid 4 
>f peptide sequence ( 


\mino a cm >cijoc»ir \ *x — viiMiunn, 
k =Stop codon, /^possible nucleotide 
Jeletion,\=possible nucleotide insertion) 


3435 : 


33803 


\ 


3472 


I 


444 


YSLVEFHTLVLQKSDVEAVF/S 

KYCFIVGCSVHKGFAFV*YVNE 

RNARAAVGG\MYSSSFDLDHDF 

QRDYYDRMYSYPAHVPPPP1AR 

AVVPSKCQHVSGNXRRGKSGFN 

SKRGQRGSSKSGKLKGDDLQAI 

KKELTQIKQKVDSLLENL 


3436 


33804 


C 


3473 


190 


265 




3437 


33805 


A 


3474 


144 


316 




3438 


33806 


A 


3475 


3 


342 




3439 


33807 


B 


3476 


180 


1370 




3440 


33808 


A 


3477 


102 


1054 


ETLPSNTMASNVTNKTDPRSM 

NSRVFIGNLNTLVVKKSDVEA! 

FSKYGKIVGCSVHKGFAFVQY 

VNERNARG\AVAGEDGRMIA\G 

Q\VLDINPGLQSPKVN\RGKARC 

ETDLQAEMYGLLF*PWTYDFQ 

RDYYDRMYSYPARVPPPPPIA\R 

AVVPSKRQRVSGNTSRRGKSGF 

NSKSGQRGSSKSGKLKGDDLQ\ 

AIKKELTQIKQKVDSL\LENLEK 

1EKEQSKQAVEMKK**SQKEEQ 

SSQLR*KKDET*C*RLEVLKGG 

AD\DSA*GRGDLL\DDDDN*RS 

GGIDQLE\LIK\DDEKEAEE\GED 

DRGQRPMGGDDSLST 


3441 


33809 


C 


3478 


216 


350 




3442 


33810 


A 


3479 


1 


3048 


MGLMVLNVENCSSFGW1GRAP 

PRNTTVDLNSGNIDVPPNMTSW 

ASFHNGVAAGLKIAPASQIDSA 

WIVYNKPKHAELANEYAGFLV 

ALGLNGYLTKLATFNIHDYLTK 

GHEMTSIGLLLGVSAAKLGTM 

DMSITR1.LSIRIPALLPPTSTELD 

VPHNVQV\AAVVG\1GLVYQG\T 

AHRHTAEGPVGLR*DGLLFLKC 

NTALTGSHTP*AAGLALGMVC 

LGEQGPCCGVWEELGERETFK 

DLIFNRICAPEGSNAT 


3443 


3381 1 


A 


3480 


173 


422 


AAAERGAEEASGGAPPGILEDA 

UKcKKuoVjuuK AUr VUUoMJ 

GVGAV*PPQPHSHRDHHQ*PGP 
LGGPGCSG*PHLREGLET 


3444 


33812 


C 


3481 


241 


426 
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SEQ ID 

NO: 


SEQ ID NO: 
of peptide 
sequence 


Met 
hod 


SEQ ID NO: 
in USSN 
09/540,217 


Nucleotide 
location of first 
codon for peptide 
sequence 


Nucleotide location of Inst 
codon for Inst amino acid 
of peptide sequence 


Amino acid sequence ( X=Unknown, 
*=Stop codon, /=possible nucleotide 
deletion, \-possible nucleotide insertion) 


3445 


33813 


A 


3482 


3 


826 


RGEEAVSGKAGPDSPRAVLRG 

QGQVWGAAAERGAEEASGGG 

TQGEGGREVFDS*GTCSLGFPS* 

PGEQLMGLVYTLGG*PHSHRD 

HHQ*PGPLGG/HGCSG*PHLRW 

VPVSALGGRGVGADQLVRVAQ 

GSPETPCSLSGESWPA/GLPGPT 

PPGWQ**PGP*RAPGLQKAPKG 

PSYQQGPAPPSHRQSTAQRGVR 

PRTKRCPSLGCGDLSLLSLAVP 

VAQPAPRCAYRMLPLLFLLGRL 

TPVPSPLSSDKVIYNLHLQFIVF 

TS1KFSATPFKKKKK 


3446 


33814 


A 


3483 


135 


396 


LCWLQIHRQGRKPCSPPSLKG* 
♦ATCMPPRRRKGGFLSSVSMDI1 
THSPGNEK1KMPPPTMSKQPGV 
LQQDCREKLSHCLVCSSLG 


3447 


33815 


A 


3484 


256 


I860 


RAPETPRKILGEAGGCRGDGDR 

PAFQPVRNSRPFLSKLLGQCGR 

STLCRLCFRSLNHLFWLFPGPG 

WRGPGGHSTEDGSLQGKAGQD 

FSC*NLEISFFP*PSPTCSPTLHC 

GQKPRAGQGHLHSVXPGAPCW 

AEVPALLPRRVGDVPGPDILPPS 

TRV*RCPLDRNSPILL* VHFLKD 

RATTQNTARPPMGWRPLQQSR 

QISPAVGGKLCSLPVMI*ASPHP 

SASVVGETPA*IGGWGW/P*GF 

QLIG/LPHVRGTQPGLLESRVPS 

VRGTQPGLPGLPESRVPS VRRT 

QPGLLESRVPSVRGTQPGLPGL 

PESRVPSVRRTQPGLPDARVPY 

VRGTQPGLPGLPESRVPYVRRT 

QPGLPDARVPYVRGTQPGLPGF 

RPSRVPRSFCEGDAAGPPRRPRS 

YVRGTQPGLPAFPSPAFLVRVP 

SLRGTQPGLPGLPESR VPS VRRT 

Q PG L P D A R V PS V RG TQ PG L PG L 

PESRVPSVRGTQPGLPDARVPY 

VRGTQPGLPGLPESRVPYVRGT 

QSSLPGLP/GVPRSFREGDVAGP 


3448 


33816 


B 


3485 


1 1 t 


258 




3449 


33817 


A 


3486 


1 


4455 
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SKQ ID 5 
NO: c 

> 


>EQ ID NO: P 
>f peptide 1 
equence 


iod i 
( 


in no* ] 
n 1 ISSN 1 
►9/540,217 < 

; 


ocation of first < 
:odon for peptide < 
sequence 


Nucleotide location oflast t 
'odon for last amino acid * 
)f peptide sequence ( 


Vmino acid sequence ( X=Unknown, 
=Stop codon, /-possible nucleotide 
Icletion, ^possible nucleotide insertion) 


3450 


33818 


A 


3487 


i 


2302 


MTEC L DR F 1 DS I A A V PRSTKSTV 

QKCLPCLSDGEDKIPDLIA1TWT 

PRQGELLEKNVISETGTLLPTPC 

LDTSTKETADKSTSGKTIHQS1K 

TVLKDLSGSIDDLPTGTEATLSS 

AVSASGSTSSQGDQSNPAQSPF 

SPHASPHLSSIPGGPSPSPVGSPV 

GSNQSRSGPISPASIPGQDPGYG 

NS/DKSMGHEYSQR/SFLEDRFP 

IAVWWPRPLRLKNCLSVLSYSS 

PSEVTPHPKSESSGTS/SAAQDL 

QGCSQDVGQPASSSGGSTREQS 

TSSFIR1VAASSPSSCWKLQVLL 

SG/AGGDYSPVLLIGGYSRVCLP 

Q*SDASAATREP/GQNPVPIPP* 

ASHQCHRKEGPPCRQQAGASQ 

MLSRD*AKQLKPSSSHTLS(CHK 

TT/GTRKSLLFGIKKAYNFTNKY 

YSELMTQTRPQSTPSIPSPLPLD 

DAGLERSQGNVSASSFMVLGN 

RERGEDTTGAGFGRSRNKEEVP 

CTIYVGA-ESP/EMC* WMDHT*R 

KEGKGGLVGVPCV/SREHLEEW 

QYQLQR*ISLKTQQV*RRKSEV 

LLGRS/SNTAQACSCWQLTCFM 

AGTQRNPQMAQYGPQQTGPSM 

SPHPSPGGQMHAG1SSFQQSNSS 

GTYGPQMSQYGPQDGGGDVSD 

VVMAIDDDGSCHLLGSAVPGA 

VLVTFNLLLIIVVTLQMTEPQFR 

EYITGDPLESTCRHASLALAVV 

LHQETAMTMITDSLAVVPHSG 
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SKQ ID 

NO: 


SEQ ID NO: 
of peptide 
sequence 


Met 
hod 


SEQ II> NO: 
in USSN 
09/540,2 1 7 


Nucleotide 
location uf first 
codon for peptide 
sequence 


Nucleotide location of last 
codon for last amino acid 
of peptide sequence 


Amino acid sequence ( \-linknuwi), 
**=Stop codon, /^possible nucleotide 
deletion. \=possiblc nucleotide insertion) 


3451 


33819 


A 


3488 


2 


1427 


EEPSRREPR/PPGHAPGAVAGG 

AGPMARAGARGLLGGRRPPGL 

RL/CARASARVAAG/CGRRRAA 

REPPRRRVPRRPARQPRRGATA 

AAATTT* WASGTRPSTA APEPT 

ASAAAR\RLPLLLPRRAAAPRPE 

PLFQLRHAGLGPDRPAARPRPR 

HRSAPGPRPRAQPYGRLRCVRR 

RSAAGDGG/EPGLAFDEVGDRG 

PPLTAVPAG\ADRASEAAGPPG 

ATASHPGPTER*QRGRSEPGHR 

TEPRLTPRSRQEAPQQRAPGVG 

RPGAPARPAAAGRRDPLSSPEL 

GCSARRHSSLPCPRRGRPAGL\R 

QRFPALEPSPRQPPARAPR\HPR 

TCLRRWTPAPGPRRSTRPLPRR 

APMPPGPPVARPGP/PPLSHPTA 

RAF/HGTPATRARGPAPVQCED 

A*DLQPAAPRPLRQRGPRVPVP 

KDQ*QDRGHRVKRGRGA/RRG 

MGWGPVCPSEPQATGRGAPAV 

RPALLSASTA VVSWSLQAAGSS 

CK 


3452 


33820 


A 


3489 


I 


262 




3453 


33821 


A 


3490 


411 


1919 


RSYGVRWRRHAPPGRRSSPRIG 

KVKSASRAWRLRCCGCRRPSR 

TGMRWQMRWPMVTLARQPFW 

RRSVSWRGAWGSWRKSWRRS 

RATRSCSMTATASCSCRLSRID 

DISNYEVNLEPGGHDDITSCQG 

RGRSLPQRAPIGLCCSLGGGAV 

LADTPLFLPRPKPRDGPGSRAF 

QKRQOQQSALRVMQRNCAAYX 

LKLRHWQWWRLFTKVKPLLQ 

VTRQDEVLQARAQELQKVQEL 

QQQSAREVGELQGRVAQLEEE 

RARLAEQLRAEAELCAEAEETR 

GRLAARKQELELV VSELEARV 

GEEEECSRQMQTEKKRLQQHIQ 

ELEAHLEAEEGARQKLQLEKV 

TTEAKMKKFEEDLLLLEDQNS 

KL\ARLGA*GQLGKWGWGALV 

G**MV>J FTPWGLPHCGSQERK 

LLEDRLAEFSSQAAEEEEKVKS 

LNKLRLKYEAT1ADMEDRLRK 

EEKGRQELEKLKRRLDGESSEL 

QEQMVEQQQRAEELRAQLGRK 

EEELQAALARRQRFQ 
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SEQ ID 5 

NO: c 
s 


iEQ II) NO: ? 
>f peptide t 
equcnce 


►let i 
md i 

C 


tr.ij IU iNVf. : 
n USSN 1 
►9/540,2 17 c 

s 


Nucleotide P 
ocation of first c 
-odon for peptide i 
equence 


Nucleotide location of last t 
odon for last amino acid * 
>f peptide sequence < 


Vmino acid sequence ( \=linknown, 
=Stop codon, /-possible nucleotide 
ieletion, \=possible nucleotide insertion) 


3454 : 


33822 


\ : 


5491 




266 


i/*«ooi ti/ci/i^niwicpprii/ci ci 
<LMKKLI KoKlvUI\r^Kt.t\V^N.oLz>L 

rn\TDcncr.crci r\\ PHHhcnnc 
1 r\ 1 KoUouburLvLl rlV L -'-><s^LO 

TSVGTNS* E\DGQTQHPRPI *DA 
QSSVCCAGSQHGM*ANHSQE 


3455 


33823 


B 


3492 


1 


241 




3456 


33824 


a 


3493 


1 


I486 


SRLHKLCNKPRRSGTTNAKRV 

GPDCHPMGREGAR*HHALRGR 

RGEAGTRGGRQRRREQDWREA 

GPGPRAEVGRTAASARRA RGS 

APGPRGPSRGRSRWNTGQPRR 

NRGRGAERPRMQRSRPENGAR 

GTGAGLRGFQPRRHPGFPSRV* 

GSKDIPAARRRVETCPGPEPRPQ 

PQLPPRPWKGGGDARGDPKFP 

QAPNAVPGFCVIPAGGVLGAPT 

AAGLRPTGDVALRRPAGSVEPS 

GS/AGSQSQCLLCGPVPYRQQT 

STGP*PGGWGSP\SDVPCSAUS 

GTGC/PKAQHVSGSLSQRSLSL 

VDFGRPAS/RGSLFPWPLGTGG 

KS\PAAPSPQTLWQSS/P/GFLYF 

PGE/RKGKG*SGPGAGCEP\PIA 

VGCQEQPRGAEGNLPPKPADPC 

AGTKQPRAQRGVQQGTSQ*PST 

VVM1 buKuAHbKuUrVRKUAn 
SREVPAAVHOUU/OLLVbuH I A 
GRVQQPSTGG*PLVEGPPAGEG 
PFAEGHTAGRSSQLSTVLTTFLP 


3457 


33825 


A 


3494 


3 


393 




3458 


33826 


A 


3495 


145 


1089 


VYRTEFLQDRNYFFLSLVVSAP 

RTVPGTWTCLLSE*RNE*ILGCD 

SLFPKAGQAP*VAH1TLGFQSSE 

YSKWKFTNSPTFLELLEEFPSLQ 

VSAGFLLSLLPILKPRFYSISSSQ 

DHTPTAIHLTVAVLMYHTRGL 

QPARATLMSTHSSSHPEGPLPA 

AVSGAQCASGFRLPEDPSHPRV 

LIGPGTGIPPFLSFWQQRLHDSQ 

QKGVAGGFPGVQGGRMTPVFE 

CRSPNEDHIYQEEMLEMARKG 

\/i da\/dta ven pp. Pk' vrvn 
V Lr A Vrl AY jLLruKr N vy 

D1LQQQLASEVLRVLHK.EPGHL 

YVCRAVCMAWDVAHT/L/KQL 

VAA*LNLN 


|3459 


|33827 


A 


3496 


292 


478 
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SEQ ID 

NO: 


SEQ ID NO: 
of peptide 
sequence 


Mel 
hod 


SEQ IP [NO: 
in USSN 
09/540,217 


Nucleotide 
location of first 
codon for peptide 
sequence 


Nucleotide location of last 
codon for last amino acid 
of peptide sequence 


A ininn arid tpmif nrp i — 1 InLnnwn 

*=Stop codon, /^possible nucleotide 
deletion, Y=possible nucleotide insertion) 


3460 


33828 


A 


3497 


87 


992 


TACGFIAC1G*QRLEYCY*DHK 

GKQQEVLSKHLQMAMDISHIR 

RNVSCSGRNKASSKAYGTGGS 

QGRACDLGHNF/TTPSSWERHC 

TLTSQGVDDFLNAKATFKIFDF 

SDAFVLSKVGFSGILIQKDENKE 

ELSDKDIYMEAGIFVSANRGPG 

VDYCGNRGLSIQGHGGWTLRP 

SILVSPGVEVRGNEDSVDTAAC 

I PA A PA PA PTLA ERCTGTA WVT 

ASEGASYRPWLLLHSVKPVSPH 

STSLETWEPPYIFQKMYENAWC 

PDRRLPKKQSLMGNLYLGSAE 

GKYGVGAPTLETT1MQTPDS 


3461 


33829 


A 


3498 


1 


382 


TADCAKPVPLAVVSLDSRYGQ 

WESRSSIHARH*LNSSSSSSSSSS 

SSPPAVYPRFIEF1HFDIQSTGQK 

SHRVNTRRGP\RDALF*LNSLIP 

LVRTSSKSAARRRP\GEAPRGTA 

VPGADPAGGTRPR 


3462 


33830 


A 


3499 


229 


367 




3463 


33831 


A 


3500 


233 


525 


WYFPAGRAGPADPGPGPLAGT 

PGAGAGGLPTYSTPLRVSSPVP 

RLESSSTG\SSFPADSAKP\VPL\A 

VVSLDST/RRDSGNSRSFHSWG 

VIN*MTRHLVH 


3464 


33832 


A 


3501 


386 


729 


TGRGCCLPCTWRIRAQTCLT*T 

QCC/SCPTTYPGGGERRERERK 

RRGEKEKQKVLRKYKEAMSNK 

VCKYFDEGCGSCPFGENCFYKH 

VYPDGRJ^EKPQRQKVGTSSRY 

WAQRSNHF 


3465 


-» -» O ^ ~> 


A 


3502 


63 


559 


HSSTCECT*DSRCGCKWRSAKQ 

FESK11KSCPECRITSNFVIPSEY 

WVEEKEEKQKLILKYKEAMSN 

KACRYFDEGRGSCPFGGNCFY 

KHAYPDGRREEPQRQKVGVFSS 

RYRAQVRRNHFWELIEERENSN 

PFDNDEEE/ALSPFELGE\MLLM 

LLAAGGDDELTDS 


3466 


33834 


A 


3503 


374 


656 


RRVGCRCFHPSQTGTCT*RPPW 

M\/UU»DATrui A VMR H^U/CPW 
IN VHH r A 1 tnLA Y [NKnjWorn 

RA/HWH1ATA1QLSAH VF/ACHY 
QQLHHYHQHHHHHHH YRHHH 
HHHHHHYCHHH 
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SEQ ID 

NO: 



467 



SEQID NO: 
of peptide 
sequence 



i835 



3468 



469 



Met 


SEQ ID NO: 


hod 


in USSN 




09/540,217 



Nucleotide 
location of first 
codon for peptide 
sequence 



Nucleotide location of last 
codon for last amino acid 
of peptide sequence 



37 



33836 



IB 



3505 



33837 



3506 



1158 



369 



Amino acid sequence ( X^Unknown, 
*=Stop codon, /^possible nucleotide 
deletion, \=possiblc nucleotide insertion) 



Imqlqiltifldlhhntnicnele 
ssnvddpcdiwekvhisliftak 
gsklipkssdfqadrelnmfdiis 
qydgcpgsigltsgagsthhra 
pwtqtypqgpthlsgspgcila 

SITGRVTKLMPESSESPAWELPRF 
TELFLSIKDEWTCIFLQLCCPTM 
LLSGFPPIRJEPWSPLSDQLNPIP 
LEAAIATHSRIHHCPLVFTASLP 
GPLTAGNQMADRLVATAVSNA 
RHFFTNLTHVNASGLKCRYSNT 
WKAAKAHQRRPTCOKRKIK/PD 
QEQPVQPV*AEGVRFWREDH*P 
/SHIRSRHSRMTSVSRRQSTWW 
LPSVTWT/CPTTEALEYGSG AC 
LGCPISGVSKGNKTRSGAAGFH 
/SPAFKSALC1WRFKQQHANRP 
YVCWGMEHRSPYSLLPRSSSSS 
HPQ1HGNLDSDDLQVQRGECF1 
ICRPCFHRLRSVPDTDTQCPQPR 



3470 



13838 



3507 



345 



564 



471 33839 



A 3508 



437 



946 



>472 



33840 



3509 



1259 



1497 



IPCASRTPVSSPWPV* PQ PTS A RR 
SPRCLPMVQ'AARASHDSQLCS 
CRFCVVVTPCAPQGQTCTRQV 
CARVTHG 



ISFSSK1VQRMSSSCTENMHMSP 
SAPSSPQRPGALSLS/RPSGVGG 
LLKDPIAPC/SR/RLPGILSLSPQN 
PRAASPDSPAGFWDSVLCTCRL 
LRVACLCAVRSPRPRLCTRSCK 
|GRGSSMVR*GGGLPIFSSSFSAT 
SLQLSSETVARVTPADECPAESP 
LPSHGPVSCQG1T 



IKSNMSLLMVFSISSGITVTMCSS 
WGHLQCRQ1FLSLEGLMKTSRS 
GPWAVL/RGWFSHT*ALDEDA 
ALGHPWASTRKQAPS 
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SEQ ID 

NO: 


SEQ II) NO: 
of peptide 

sequence 


Met 
hod 


SEQ ID NO: 
in USSN 
09/540,217 


Nucleotide 
location of first 
codon for peptide 
sequence 


Nucleotide location of last 
codon for last amino acid 
of peptide sequence 


Amino acid sequence ( X-Unknown, 
*=Stop codon, /^possible nucleotide 
deletion, \=possible nucleotide insertion) 


3473 


33841 


A 


3510 


268 


1278 


SPSGPSSSHQPPALKGQVLQCL 

LSP*ISLRLNLHLWDVYLVEGE 

QVLMPMACTAFKV* WSKSTCA 

QWHWAFLLCLFFLLFLLDSKK 

DNRPPVLRAGAQCMCTAHVEV 

LPD\PSVFLSAKPROGSSAARAV 

LASRGRKALCSGMH VPTPSGLG 

CGGPLVP**FQTELLSSCPF*MC 

PGQPSCPAIPDTLENAVQ\EEAG 

PVKAMREKGEHGIPAAQPASS\ 

SPGSLVPTCGTVSPSQGT1RRPR 

GAWPRPQPRLTPLLSAPPWMR 

HLH/RSLWVGTISQEDQLATCW 

QANH1 VEGAE1GFHCTKPQCGR 

GFAGPQGLGSATSTWNVLSSLQ 

ASRSIWDTAH 


3474 


33842 


A 


351 1 


I 


1557 


MSRISDDCSELCPLKAIKKERR 

KEKKQEKWETYRE/REKRQRG 

QRRRNGERKKRKNTKKR*NAG 

REGEKKRQKGKTEERKRRGGR 

RRRET(CEEGGS*RNKXQA*SEE 

KKGRTG tCN RKERRKEEGREKE 

RK\REKDRRGGRQKNKTRERD 

WGGEQQKTEREEEWARKRWK 

VPGGWEREAPHRELEKNEQLD 

KHSSSRAKLYDAGQLDLCSNLI 

QSCDPECPMQATSLTRYPTTTQ 

IFLRGAQGWVCVELFRSYGVE 

DTSAWERDMRNFGCMTREKQ 

GKPGQLLAHRHLCAHQKMSLL 

CADNSQKGCLSPANAAPCYGV 

QVA1LTSAPTCPYHLEPLCRSFS 

LSDQQEAISDPRTAVRIARSGAS 

SNPRLCVTLTFPRVLQPFPHPPQ 

RWGEATKGGRLPA KG SPARTA 

AGRCGRSAGMPPDARAIFTSAA 

ALPKSRLVPSNlAFKGIvRKDLS 

TKAAAPNLLALRYPRPSAPVGG 

SHAPSPGQQLQPEEEGNEEEEE 

EEEGDRAPVFTTGRKDRDSLAE 


3475 


33843 


A 


3512 


1 


525 




3476 


33844 


A 


3513 


69 


707 


LRQNQHEVLKDPRTHTHGGQM 

GTSSPEQRSTASGAPGWRATSS 

CVLLASPHHVHHAHGSQEAAS 

TPPVPWTQREYHGWPPGIYPFS 

S H L H KYRL LPNPAREEL*R RQQ A 

PWKRHCWRDVTTPESTKNLVE 

SSMVNGGLTSQTKENGLSTSQQ 

VPAQRKKLLRAPTLAELDSSES 

EPRTAVHSSCTAHRCSAWCLA 

VSAVCPSRPCQSQRGLALS 
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SEQ ID S 

NO: o 

s 


EQ ID NO: P 
f peptide 
cqucnce 


vtet S 
tod i 
< 


n USSN 1 
19/540,217 c 
s 


Nucleotide ? 
ocation of first c 
odon for peptide <. 
equence 


Nucleotide locution of last 
odon for last amino acid * 
tf peptide sequence t 


tntino acid sequence ( X=Unknown, 
=Stop codon, /^possible nucleotide 
lektion, \=possible nucleotide insertion) 


3477 I 


53845 j 


\ : 


3514 I 


l\ 


;46 


rQGGR! KRH LGTSASPTG I MKY 
PPYCTCPCFQSALHPVPGGLSG 

(EAESy LSrnnroovArijbUr 1 
VSQP/RLPlCHo \ LrALUrPA ICG 

rMonf r>l/ n A I ODDTTA DA DDUDV 

<\SPSPK.PALrrK(j 1 ArArFHKY 

CCYYFPNRSHE 


3478 


33846 


B 


3515 


58 


1034 




3479 


33847 


C 


3516 


1 


1470 




3480 


33848 


A 


3517 


1 


606 


MAGEDETPVPLPICGTRPI/DAA 

AAHMAPVPSHLRKHQRVEVHG 

FCQVQPSYGPGEDRGLADRGST 

DEHNPGAAQPRAAALHAHPGG 

VSQLPAPAH*AGQPPPTEPQLP 

VSPA*SNPQVSAPSLSPKQLPSP 

GS*DPAVPGLAh*K* 1 NbGPKu 

x t-t* a \ t a a \ / I ADA ADA (~W LID A 

YTAVAAVLGSAPAArAv^LHrA 

CTLRAPSLRALQEAGAPQPPMG 

GSGQR 


3481 


33849 


C 


3518 


76 


1275 




3482 


33850 


A 


3519 


1 


508 


MTRQLSNCWVAAECCDPLRHV 

TQQVLQEAPIVSQAVGGPSRTN 

LATTPGSHRSTYCLSGAVSSRN 

LIEPAGEEAGATRARAEEPPGR 

LRAPSGGVPSPRPLCCRPPVAG 

CGSGLKMDEDGGGEGGGAVY 

CNLELKASGVILAVAAEKPSSG 

QAVLTNTEHSEPSHLKGKSSEK 

SYLHATPKEDIASFIAFLNVYKQ 

QGPP*APSYSTL/PPPPSPPPSSS1 

LRPLPQPATGGRQQRGRGLG I P 

PEGARRRPGGSSARARVAPASS 

P/DGLDEVPRRDSSGETVSRTM 

AARGCGQVGPAGASYSL 


3483 


33851 


A 


3520 


451 


487 


SPLEKSWPGTSHTWFP*bKP*NP 
GRPLPDPLPADP/LRGVPPPNQR 
KGMSESSRAL1TPFHPPLTPAPL 
*NRPFLWSLF 


3484 


33852 


A 


3521 


1 


758 


TPRAPLCRGA ASAARS\CKWAP 

WPSRPRPRHP*SCAEAREGSAA 

QIPPASKLKHGGPSPPAA/PRRG 

HPRLLPAPP/VVPLPATAPAAVP 

SAPGKPFPTPPGLPICADPG/PIG 

GPLSAFSGSPPFPVH/EPTVLGSP 

QSTRNLPRPPAA*PPVAWARDA 

PVGSSPAAAAAKQTFASTQQTP 

KTT*EPRSPTGPAPALAKLFLTP 

GTCAPGQPSRKIKLPSRPVAPM 

GTIENIGYITKAFDWNVLFSDTT 

KGVRVDCMVQ 
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SEQ II) 

NO: 


SKQ ID NO: 
or peptide 
sequence 


Mel 
hod 


SEQ ID NO: 
in USSN 
09/540.217 


Nucleotide 
locution of first 
codon for peptide 
sequence 


Nucleotide location oflasl 
codon for last amino acid 
of peptide sequence 


Amino acid sequence ( X=Unknown, 
*=Stop codon, /^possible nucleotide 
deletion, \-possible nucleotide insertion) 


3485 


33853 


A 


3522 


3 


801 


TLLMSHQKLLPLPQIKTPRSFHH 

SRHLHHQHRHHQKQHHKKHH 

HHFYYHH*NHHHHHHHCHTPS 

P\HHHHRHHYYHHHHHHPHQH 

HQHHNiNHHYHH YHHHHQHH 

QRHHHPSCTVCPQEEVHNEHR 

KRPHRCWKVQDPR\NLGYLYIP 

TTHSELRJLALSKHLPSFL*NKVS 

IYYRQSPDLCPHLNLNPHQYHH 

RYHHQYYHHHRRHKHYPHHH 

HHLHHHHHNHHHQNHHHHQE 

TPLHRTLGLPQGPRRRSSAAQP 

PPPPPPPLLSRRH 


3486 


33854 


A 


3523 


3 


229 


WDPPPEFPGRRPRRESSGFPASI 
LLVTEPGARSPPRPAAHS\HPPS 
PLHRTLGLPPRHPDGAAAPRSS 
PPPPPPSP 


3487 


33855 


A 


3524 


I 


1257 


MKAEIKMFFETNENKDTTYQN 

LWDTFKAVCRGKCIALNAHKR 

KQERSKIDTLTSQLKELEEQEQ 

TPSKASRRQEITK1RAELKSWFF 

EKINKIDKLLARL1KKKREKNQI 

DAIKNDKGDITSDPTEIQTTIRE 

YYKHLYANKLENLEEMVEFLD 

TYTLPRLSQEEVESLNRPITGSEI 

EAIINSLPTKKSPGPDGFTAKFY 

Q\MLEVLARA1RQEKE/VKGIQL 

GKEEVQLSLFADDMIVYLENPII 

SAQNLLKLISNFSKVSGYKINV 

QKSQAFLYTNNKQTESQNSELP 

FTIASKRIKYLRIQLTRDVKDLS 

KENYKPLLNEVKEDTKKWKNI 

PCSWVGRiNIEKMAILPKLVI YRF 

NAIPIELPMTFFTELEKTTLKFI 

WNQQRARIAKSILSQKNKAGGl 

TLPDFKLYYrCATVTKI A 
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SEQ ID S 

NO: c 

s 


>r.ij ll> iNO: r 
f peptide t 
equencc 


HCI J 

md i 

C 


n USSN 1 
(9/540,217 c 

s 


ocation of first c 
odon for peptide < 
cqucncc 


Nucleotide location of last a 
odon for last amino acid * 
>f peptide sequence c 


tmino acid sequence ( X=Unknovvn, 
-Stop codon, /-possible nucleotide 
Icletion, V=possible nucleotide insertion) 


3488 ! 


53856 t 


\ : 


3525 : 


> : 


2133 


WT*RIYQANGK*KNK7QKKAGV 

VILVSDKTDFKPTKIKRDKEGH 

YIMVKGSIQQEELTVLNIYAPN 

TGAPRFMKQVLRDLQRDLDPH 

TTIMGDFNTPLSTLDRSARQKV 

NKDIQELNSALHQADLINIYRIL 

HPKSTEYTFISAPHRTYSKIDHi 

VGRKALLRKYKRTEIITDCLSD 

HSAIKLELRIKKLTQNSSTTWK 

LNNLLLNDYWIHNKTKAEIKM 

CFETSENKDTTYQNLWDTCKA 

VCREKFIALNAHKRKQERSK1D 

TLTSQLKJE/LEKQEQTHSKASRR 

KSRRNG*IPGHIHPPKTKPGRI* 

VPE*TNNRV*N*GNN**LTNQK 

KFRTRR1HSQILPEHSAGSSGQG 

NQAGERNKGYSIRXRGSQIVPV 

CR*HDCIFRKPHHLSPKSP*AVK 

QLQQSLRIQNQRAKITSSPIHQ* 

QTNR£PNHE*TFIHNCFKENKIP 

RNPTYKGCEGPIQGELQTTAQQ 

NKRGHKQMEEHSMLMDRKNQ 

YHENGHSAQGNL*1QCHPHQAT 

NDFLHRIGKNYFKVHMEPKKSP 

HCQVNPKPKEQSWRHHAT*LQ 

TILQGYSNQNSMVLVPKQTYRP 

MEKNRGLRNNTTHLRPSSL'QT 

*QKQEMGKGFP1**MVLGKLAS 

HM*KAETGSLPYTLYKN*FKM 

D*RLKC*T*NHKNLRRKPRQYH 

SGHRHEQGLYV*NTKSNGNKS 

QN*QMGSN*TKELLHSKRNYH 


3489 


33857 


A 


3526 


1 


1 896 




3490 


33858 


B 


3527 


1 


1296 




3491 


33859 


A 


3528 


1 


1095 




3492 


33860 


B 


3529 


1 


1413 




3493 


33861 


A 


3530 


1 


1 539 




3494 


33862 


A 


3531 




1 167 




-> /I Q C 




A 
r\ 


3532 
j j -j ±- 


"1 


1575 




3496 


33864 


B 


3533 




1653 




3497 


33865 


B 


3534 




1932 




3498 


33866 


B 


3535 




2451 
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SEQ M> 

NO: 


SEQ ID NO: 
or peptide 
segue nee 


Mel 
hod 


SEQ M) NO: 
in USSN 
09/540,217 


Nucleotide 
location of first 
codon for peptide 
sequence 


Nucleotide location of last 
codon Tor last amino acid 
of peptide sequence 


Amino acid sequence ( X-Unknown, 
*=Stop codon. /^possible nucleotide 
deletion, \=possible nucleotide insertion) 


3499 


33867 


A 


3536 


1 


2502 


MTELTGIQQPQIVLFEHKGHKL 

VQGSSSDAGKVNRIYQHYEAS 

DKFNYTTGLAWKTAPEQTGKT 

VRKQQIKLNVKKMESRSKMQE 

HSSSPPMEQSWRENDFDELREE 

AFRRSNYSELQEEIQTKGQEVK 

NFEKTLDEYITRITNTEKCLKEL 

MELKAKARELREECRSLRSRCD 

QLEERVSVMEDEMNEMKREG 

KPREKRIKRNEQSLQEKWDYV 

KTPNLRLIGVPESDGENGTKLE 

NTLQDIIQENLPNLVRQANIQIQ 

EIQRTPQRYSSRRATPRHII VRFT 

KVEMKEKMLRAAREKEIQTTIR 

EYYKHLYANKLENLEEMDKFL 

DTYTLPRLNQEEVESLNRPITGS 

EIVAIINSLPTKKSP/GPVGFTAE 

FCQRK\EGILSISFCEASIILIP1CL 

GRDTTKKENFRPISLMTIDTKIF 

NKILANQIQQHIKKLIHHDQVG 

FIPGMQGWFNICKSINV1QHINR 

TKDKNHMIISIDAEKAFDKIQQL 

FMLKTLNKLGIDGTYFKIIRAIY 

DKPTANIILNGQKLEAFPLKTGT 

RQGCPLSPLLFNIVLEVLAGAIR 

QEKEIKGVQLGKEEVKLSLFAD 

DMIVYLENHIVSAQNLLKJLISNF 

SKVSGYKINVQKSLAFLYTNNR 

QTESQIMSELPFTIASKRIKYLGI 

QLTRJDVKDLFKENYKPLLNEIK 

EDTNKWKNIPCSWVGRIN1VK 

MAILSKVIYRFNAIPINLPITVFT 
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SEQID 

NO: 



SEQ ID NO: 
of peptide 
sequence 



Met 
hod 



SEQ IO NO: 

USSN 
09/540,217 



500 



868 



Nucleotide 
location of first 
codon for peptide 
sequence 



Nucleotide location of last 
codon for last amino acid 
of peptide sequence 



Amino acid sequence ( X-Unknown, 
*=Stop codon, /^possible nucleotide 
deletion. \=possible nucleotide insertion) 



537 



2197 



IMNNAKENFLGRFQDGRIGTAP 
VYSPQHQRRRRRVISALPTEPPL 
VIPRQTGFGVDLQQTPTDLQLR 
VLTVRRKTTKQEGHSTKTPSVR 
YHHQRPKEDKTTKMGRNQSRK 
AENSKNESASSPPKECSSSPATE 
QSWMENDFDKYTEVGFRQLV1 
TNFSELKEDVQTHHKEAKNLE 
KRLDEWLTRINSIENTLIDLMEL 
KTMARELRDSCTSFSRQFDQVE 
ERVSVIEDQMNEMKREEKFRE 
KKMLEVLPRAIRQEKEIKGIQL 
GKEEVKLSLFADNMTVYLENPI 
ISAQNLPKLISNFSKVSGYKINV 
QKSQAFLYTNNRQTESQIMSEL 
SFT1ASKRIKYLGIQLKRDVKEL 
FKNYKPLLKEIKEDTNKWKNIP 
CSWVGRTN1VKMAILPKIIYRFN 
AIPIKPPMTFFTELEKTTLKFIRN 
QKRAHIAKTILSKKNKAGGIML 
PDFKLYYKATVTKTAWYWYQ 
NRDIDQWYRAEASEIMPHIYNY 
LIFDKPEKNKQWGKDSLFNKW 
CWENCLA1CGKLKLDPFLTPYT 
KINSRWIKDLNVRPKA1KILEEN 
LGNTIQDTGMGKDFMSKTPKA 
MATKAK1DKWDLIKLKSFCTA 
KETT1RVNRQPTKWEKIFATYS 
SDKGLISRIYNELKQ1YKKKTN 
NSlNKRAKDNfNRHFSKEDIYAA 
KRHMKKCSSSLA1REMQIKTTM 
RYHLTPPEVEVVLETL/NH/RSW 



3501 



>3869 



3538 



242 



INLEEMDKYLDTYTLPRLNQEEF 
ESLNRP1TGSEIEAIINSLPT1CKSS 
GPDGFTAKFYQS1VLEVLARAI 
RQEKEIKG1QLGKEEVKLSLFA 
DDMIVYLENPIISAQNLLKLLSN 
FSKVSGYKINVQKSQAVLYTN 
NKQTESQ1MSEPSFTIASKR1KY 
LG1QRTRDVKDLFKENYKPLLN 
K1KEDTNKWKNTPCSWIGRIN1 
MKMAI VPKV1YRFNAIPIKLPM 
TFFTELEKTTLKFIWNQKRAR1A 
KSILSQKN 
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SKQ ID 

NO: 


SEQ ID NO: 
of peptide 
sequence 


Met 
hod 


SEQ ID NO: 
in USSN 
09/540,2 1 7 


Nucleotide 
location of first 
codon lor peptide 
sequence 


Nucleotide location of last 
codon for lust amino acid 
of peptide sequence 


Amino acid sequence ( X=(lnknovvn, 
*=Stop codon, /=possiblc nucleotide 
deletion, \=possible nucleotide insertion) 


3502 


33870 


A 


3539 


281 


3228 


KPRLENYMKNAEASRADAINW 

KKGY/LVMEDKMNEMKREGKF 

REKR1KRNKQSLQEIWDYVKRP 

NLRL1SVPESDRENGTKLENTL 

QDJIQENFPNLARQAN1QIQEIQ 

RTPQRYSSRRATPRHIIVRFSKV 

EMKEKMLRAAREKEIQTNIREY 

YKHRYANKLENLEEMDKFLNl 

YTLRRLNQEEVESLNRPIRGSEI 

VAI1NSLPTKKSPGPDGFTAEYY 

QRYKEELVPFLLKLFQS1EKEGI 

LPNSFYEASII 


3503 


33871 


B 


3540 


295 


2804 




3504 


33872 


A 


3541 


83 


480 




3505 


33873 


A 


3542 


159 


729 


PTIVGVVIKFSVCISSPWSHLKP 

TFHATSWLADGDTDGCVLYFA 

SSCSSYQ*HP\CSSVPEPRYGRRJ 

GSEFSAGSIVRFECNPGYLLQGS 

TALHCQSVPNALAQWNDTIPSC 

VAPELREECRSLRSRCDQLEEM 

VSVMEDEMNEMKREGKFREK 

RIKRNEQSLQEIWDYVKRLNLR 

LIVVPERDRDNGTK 


3506 


33874 


A 


3543 


1 


1 t 16 


MMARGAG VLIRK1 YPLNYKHS 

AVEQVSRA YSFYTQRPVVPEPR 

YGRRIGSEFSAGSIVRFECNPGY 

LLQGSTALHCQSVPNALAQWN 

DTIPSCVVPCSGNFTQRRGTILS 

PGYPEPYGMNLNCIWKII VTEGS 

GIQIQVISFATEQNWDSLEIHDG 

GDVTAPRLGSFSGLTPH/WKLS 

RCMAC/DPSERGLSCTWALVI/H 

KMEPEQPVCGKQHPEDSQGR/K 

GPGPGPQNHLLLPGF* VSDGRG 

RSRSELTPAGSFQWQHSPRNGV 

♦LHQPSPAQVPQRLFKWRLLCP 

QFPNGDFVKYQCHPGYTLVGTD 

ILTCKLSSQLQFEGSLPTCEATP 

SSQCVWVSPHRPEARLPAHGPA 

PKRHVCQKASLLICGKEGMQL 


3507 


33875 


A 


3544 


373 


1051 


RHLLGAQCLSRAPWCWNNQAS 

FPFPRCPRAKGQGTARASFSWL 

GCRIQHEGPIRVQGRRRPHRRE 

PAWAHLHPPMPCRQPNLRP/PG 

SLRVWPC*KSLC*PSPRPARTHP 

PGQRCHPYRVPSPPSPSPRPPS*F 

SRTFQPPGGPRTLTSGPRTQETL 

SPENVPGPGAP/PAPRHRSSGPK 

ADVALRMRGLSRAPPSAARKE 

RGSPESERPLNLSDGSGCCKHF 

TTVRA 
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ISEQID ISEQIDNO: 
|NO: of peptide 
I sequence 



PCT/USO 1/08631 



Met 
hod 



SEQ IO NO: 
in USSN 
09/540,217 



Nucleotide 
location of first 
codon for peptide 
sequence 



Nucleotide location of lastlAmino acid sequence ( X=Unknown, 
codon for last amino acid *=Stop codon, /=possible nucleotide 
of peptide sequence |dcletion, \-posstblc nucleotide insertion) 



3508 



3876 



3545 



3509 



3877 



3546 



D510 33878 



3547 



41 t 



107 



550 



54 



825 



|rgrearnaaavgaaqact*fh I 

RTQGPSRLGGVRGQLALPLRA 
GLGDCIFPV*AKSEFS/HSPLHAP| 
ASLC WG P/PPH P V L/WATH RRQ 
DCGTL1 LQGSPA VSN* DSA PPA L| 
ACRLSCGGGQG ERTAPPSRCGE | 
KTPWEVPG 



jTFQMNSLTECCPSLRGWGAPQS 
LPMPA LQTPG S A H LRCQG L LS V 
ETEVLWCHPTV1QSAVALKLH* 
AISPCF*LPPNYPLSGSSL\PTPH 
ACLSLPNLQCASPL*QPPPCPRE 
VAPLSLEIPESFVYGILGTH1TGC 
LCISLVLPLSP 



IvGGCLAGPQDPDGVFQTSLRlC 
GVNRAQQQRRQLLPGPTPSKA 
XDSHP*EGG*GASPNAALLSGA 
jGELPRACQCRLSRHLALPTCAA I 
RVC*NPVKPRKGRSEPRSGWAs| 
QLPGGDSRLPLRPGTSQGVFSP 
HRLG/EGGKLVLGVLSLSLKQR 

|gfpge\wgaavlspvrgprtgw| 
ge\dlpralpdqsdgsgrmrks 
aaeaetgpgarsaagrsdsds 
iggrpdscqtvpaar/sppclrrq 
klprerlprapnp*gprplgr 



3511 



33879 



3548 



1335 



[3512 33880 



3549 



903 



IMPAGYHVLSDVVSVETPGCPA 
EFLN1RIPPGDPVFDPDQRGDVP 
EPPRRVPPPAARRP1PSTTQGLR 
SVGARCGTGKQLHLQPQCEIH 
WVKPAGLLSLVGTWRTFMSSS 
ELVNIP1GTRYLAQAVTLTVKV 
CSFTAEASETTSPPGGTNNSRR 
AALRAVTLTAKVCSFTPEPARP 
RTHQKEETPNTSEHQKEQTPDT 
SAFKNCNTHGEGLQLHSLSPGR 
PPTPPG RPNN WRN PG LKSWNT 
YPGKVRNFHWLFSKKEIEDIRN 
TTLRDVLVAV1N1DPSALQPNVF 
VWHKGGFLP\CPQFFP 
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SKQ ID 

NO: 


SEQ IO NO: 
[>f peptide 
sequence 


Viet . 

hod 

( 


n USSN 
09/540.217 


Nucleotide 
ocalion of first 
cod on for peptide 
sequence 


Nucleotide location of Inst 
codon for last amino acid 
of peptide sequence 


\mino acid sequence ( X=linknown, 
*=Stop codon, /-possible nucleotide 
deletion, \=possiblc nucleotide insertion) 


3513 


33881 


A 


3550 


1 


797 


ATRFGGNLVLVGLGFEMTTVPI 

LHAAIREVDIKGVFRYCNTTVT 

LTAKVYSFTPEARETTNPPGGT 

NNCRNAGLRAVTLTAKVRSFT 

AEPARPRTHQKEETPNTSEHQN 

EQTPDTPPLGTVTLNARVRSF1V 

EVNSQNPLLM WAAPDPAPGQN 

GPRGLYAFGAERGNREPFLQAL 

s-+ 1 \r\ \/r>i i iwii A D C\ V\ L)\ 
ULVLVKLH\NLWu^t\LAKyUn 

DWE\DEELFQQP\RQRV1ATYQ1 

TSPHTCTYSRTRCFPVKEIDKEQ 

SLTSHHYLSCSHCFGHEQSDHP 


3514 


33882 


A 


3551 


23 


3990 


HGHFWLGHGPLWLSAPSWTL1 

LENTTGSRGGIVWGTRCPRKRA 

KSSTSPVQSLELRTPFRG RCSDL 

MGGTTTSWSTDG/CSKGYHVLS 

DLVSVETPGCPAEFLNIRIPPGD 

PMFDPDQRGDVVLPFQRSRWO 

PETGRSPSNPRDPANQVTGWLD 

GSAIYGSSHSWSDALRSFSGGQ 

LASGPDPAr rKJJi>^NrLLI luru 

GCTQRGNREPFLQALGLLWFR 

YHNLWAQRLARQHPDWEDEE 

LFQHARKRVIATYQV 


3515 


33883 


A 


3552 


2 


663 


VLLDERSAALDGAKRDGTLAL 

AAGALCREARAAQVFFLKGGY 

EAFSASCPELCSKQ/1NVSANCP 

NHFEGHYQYKSILCGMTTHICA 

DISSWFNEAIDFIDSIKNAGGRV 

FVHCQAGISRSATICLAYLMRT 

NRVKLDL Ar br VKt^KKbilbriNr 

SFMGQLLQLESQVLAPHCSAEA 

GSPAMAVLDRGTSTTTVFNFPV 

SIPDHSTNSALSYLQSL1TTSSHC 


3516 

1 


33884 


A 


3553 


3 


669 


GYEAFSASCPELCSKQSTPMGL 
SLPLSTSVPDSAESGCSSCSTPL 
YDQVSRCPCHREEVRTGKGME 
E*CQGGI*KVTCSIIYNGGDTGI* 
FIPQLSGLTEPSLQL* ALRK*TC 
WSCPGKWA*FPI YLSSSNRTEFT 
RYLKLTFPAESFCGYGHWPWL 
* ASLMN VGYFWISG\GPVE1LPF 
LYLGSAYH ASRKDMLDALGIT 

aunvsancpynhfeghyqykls 
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SEQ ID 5 
NO: < 

s 


JEQ ID NO: P 
>f peptide 1 
equence 


tlct S 
lod i 
t 


n USSN 1 
19/540,217 c 

s 


ocation of first c 
odon for peptide < 
equence 


Nucleotide location of last r 
odon for last amino acid * 
>f peptide sequence t 


Vinino acid sequence ( X-Unknown t 
r =Stop codon, /-possible nucleotide 
Jeletion, \=possible nucleotide insertion) 


3517 : 


33885 




3554 


3 


1377 


WAVCATRVGGAVGGTAKKPR 

SPEPRVTLLSQSKSGFWFGAER 

PGG L A FPRICAPPCP WPREQTKS 

TAGPITLGALRPAMVMEVGTL 

DAGGLRALLGERAAQCLLLDC 

RSFFAFNAGHIAGSVNVRFSTIV 

RJIRAKGAMGLEH1VPNAELRG 

RLLAGAYHAVVLLDERSAG\LD 

GAKRDGTLALAAGRA/LCREA 

RAAQALLPSKGGYEA\FSASCP 

EL\CSKK\STPMGLS\LSLSTSVP 

D\SAESG/CASSCSTP\LYD\QGG 

PVE1LPFLYLGSAYHAVSRKDML 

\DA\LG1TALDPNVLSQIVPNHFE 

G\HF\QYKSIPVE\DNPKADISSW 

\FNE\AIDFIDSIKNAGRRVFVHC 

QAGISRSATAICLAYLMRTNRVK 

1 nFAVFFFVKAORRSI/LSLPNFSF 

ur.ACi i OFF^OWI \APHC\SGR 

c\ w/Ci A P A N A m nROT^TTTVFN 

FPVS1PVHSTNSALSYLQSPITTS 


3518 


33886 


A 


3555 


450 


719 




3519 


33887 


A 


3556 


63 


332 




3520 


33888 


A 


3557 


573 


1309 


WCKGEGEATEKGPRAEAQASP 

LSEEAGAGRCPGCPYRDAQPLL 

GSGHTLKRA1QDICYGPGHYQA 

RAAREVHPPGRKIGKQSLRRPC 

KLETDDHLSRSLRELD/SW*FGR 

KCAGAGLTERTQGRLRRKRTL 

SSEGALPQVLELSAEASKRGSL 

GKPRKFGKKNPGHGAPQPVVF 

QSRQCLQR1LGEHPRTRPCLRN 

DNPGASSAPAQATF1SPSEDFSS 

SSQARSPALSLSFREGLVMTHG 
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SEO ID 

NO: 


SKQ II) NO: 
of peptide 
sequence 


Met 
hod 


SEQ ID NO: 
in USSN 
09/540.217 


Nucleotide 
location of first 
codon for peptide 
sequence 


Nucleotide location of lust 
codon for last amino acid 
of peptide sequence 


Amino acid sequence ( X=tJnkno\vn, 
*=Stop codon, /-possible nucleotide 
deletion, \=possible nucleotide insertion) 


3521 


33889 


A 


3558 


1 


1797 


KDSAGPGPPVALLLPGAA/CLSP 

APGCRRAAPRWSSPGPRTAAG* 

RRMWCASASLA'SPCRPPRSRW 

WRDAGSGWTPHCPASAA WGA 

EQEPVRSWGPRASQSHCPGGLR 

APPPGSVRCSTQ*DCSSVRPAW 

SRS*GAC*QV*PRCPCRTPATG 

WAPPPQG RCG PITA PG STG PAG 

RASLCCPRRAHLPG* WPQKLIC 

AHPGAKSLGLACQPHRGXKGTP 

IEG/PACGT*GGRRGSGCPGRPH 

TRRRC*PPAPCGRRSAGSAHPA 

RPWPHGPGGQQRDPGPAYRGG 

QGGRSPASPSGRRLPASRAGRS 

RAARGTPGRPEPRSPQRRTGTV 

QPARCPWPPHRAAAGPPRRGS 

GAPAPLGRTRSFGTAGKAHPW 

PRRRPGHW*SAAAAPATGVPA 

CRAGSWVSAAPPAEGRPARAR 

RH PGRCPEASGPRGRRSAAHGH 

GARAGSPQPGAPPCHLPGIPAR 

QPLG LPRRTRCFGG I AQRG RAA 

RHCLLSRPSAKAKR.NSSYREPG 

MGGWRSPQALGEYGKGSQAG 

SARLSGAASQGRRARHLRGKA 

PAWNPAPPPSPPPPALGLPLRTQ 

REATRKPRREEARRPRPRPLRP 

GGANGSPGPPRAARA 


3522 


33890 


A 


3559 


1443 


1871 


PFVYTSSLGRPPS1S*QPFVSGSG 

CSCP'RSRPSGAWRA/RSASSPA 

PPP/KAP/SPRPGPRATAGASRRT 

AGPALCGRPR*GSRGRHLFSRP 

GGTRRRRRAAR/SAGLPAPGGS 

EPPKSGSGFPSSPYASSSGLIPGN 

RSPAAAGEL 


3523 


33891 


A 


3560 


62 


864 


ALAESRGDLEAGPSSNTWEFW 

ELAGFSVLFLGNRRAALGLCEL 

PSLRAGVEFTAVQRLWSSAGA 

TWWSKLAVPLAGSAGRENPGS 

LLDGLLFTLENMLSRGQGAPST 

PPAARRAAR*DGGQSASSS\PAL 

ESPPERHRRLALVSEQKPQEPA/ 

RSSRRSCGTRLPRLVFCSKVCR 

RAEPGGSVTRREGGAEREAEER 

KRGR*GEARR/RQGGRKSTRRK 

KQAIKGKRESQKRRGGRQGRG 

RAASPPL*EPRARQPRGSAAPSL 

LRGLSGCL 
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Amino acitl sequence ( X^Unknown, 
•-Stop codon, /=possiblc nucleotide 
deletion, ^possible nucleotide insertion) 



SEQ ID 

NO: 



SEQ ID NO: 
of peptide 
sequence 



Met 
hod 



SEQ ID NO: 
in USSN 
09/540,217 



Nucleotide 
location of first 
codon for peptide 
sequence 



>524 



5525 



3892 



33893 



561 



562 



Nucleotide location of last 
codon for last amino acid 
of peptide sequence 



2701 



905 



TGLWCRCPRSARRSVGRRPGT 
APAARPPRPAAQKQALCSRERV 
GTGPGRILRPGGWGCFPVGPRGT 
EDADQRAARGPVGAGTQQHG 
RAVPR\GPQNEPDETLLP/GGPS 
PRGGELRGRSGARGLP'SLTGP 
APGPQRGG\G*SPSPGRASSHLAG 
PWKRPGASRASLQRASSM/PAS 
QVDWGG/PGGSPRCNRCRERKP 
GTGPGWPPRLRSPGNLRPGVGG 
LGLALPARTAAAAPRPRERWRS 
PGAPCLGAQ*PSL 



HEGFFFFILGCPFPNFIPPNLVSV 
RKLGVKPAWGAA/RPRLPLAP 
MPSREGAARSREMRRPRGIRRS 
PKEGLFHPEGSQGKSQNGADPQ 
RM*REPGSSKSSEPLPRLLGVH 
QTA*RWETGETGPA1GGPAELD 
AVHVGL*CNRGFPSSKQRARRR 
ARVWPGPKKRPPARAARMARL 
ASDQRDFSVSRKAGDGRFPV1G 
IRSGGGAATGSSSRLSVSSSAVL 
RKPGRTTGAVPAGGSARKGPSL 
APMLGPGSVRSASSPSPGHNPG 
AGS*ERAGLGERPRQKPLAVPA 
AAIDFPQSPASRSN1 



3526 



33894 



B 



3563 



149 



283 



3527 



3895 



3564 



269 



452 



AG1LFLSSSQ*SNARRPTHGALL 
GDWGPRCSPSPYANRSPSSSLA 
RQCRTRGSTRDLRVRT 
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SKQ ID 

NO: 


SEQ 10 NO 
or peptide 
sequence 


• Me 
hod 


SfcQ ID NO 
in USSN 
09/5*10,217 


Nucleotide 
location of first 
codon for peptide 
sequence 


I^ULHTUIIUC ■ UldllOn Ul lit: 

codon for Inst amino acici 
of peptide sequence 


I Amino acid sequence ( A=Unknown 
1 *=Stop codon, /-possible nucleotide 
deletion, \-possible nucleotide insertion) 


3528 


33896 


A 


3565 


1 


1877 


MDPQLERQMETTQNLVDSYAA 

] VN KTVWDLM VG VTPKTI M H V 

MINNRHAPPHGSRGLLWHWGC 

RWPCWPGGDAGQPYGTSILIEK 

KREKNQIDT1KNDKGDITTNPTE 

IQTTIREYYKHLYANKVENLKE 

IDKFLDTYTLPRLNQEEVESLN 

RSITGSKIEA1VNSLPTJCKSPGPE 

GFTVEFYQRYKEELVLFLLKLF 

QSIEKEGILPKSFYKASI1LIPKPG 

RDTTKKENFRPISLN4NIDAKILN 

KILANQIQQHIKKLIHHDRVGFI 

PGMQGWFNTRKSINV1QHRNR 

TKDKNHMIISIDAEKAFDKIQQP 

FMLKTLHKLGIDGTYLKIIRAIY 

DKPTANIMLNEQKLEAFPLKTG 

TRQGCPLSPLLFNIVLEVLARAI 

RQEKKIKGSLQRVLSFLTTQRG 

LRRSLQPSIPFSFIILVRAMFLLS 

GLVAVTLGSPSAGNQSTVLSSW 

SLVAQQEKAVPTLPLQSARPPH 

GSAVQAAVWPDTLYQSCCPLA 

ENQTHFWMTGKCVLCWLCSL 

WSSGEGKGQAISRVLFGGVKRP 

YPFQGTLFLESPWNLAGSCPVK 

PALATRGQG*SSAYSTEPVI VQ 

RNAT*LKGKARVQLGAKKESG 




JJoV / 


A 

A 


3566 


770 


949 


IRYVLCGGALR\MELLTKQG*SS 

AYSTEPVIVPRNAT*LKGKARV 

QLGAKKMMSQSVTPD 


3530 


33898 


B 


3567 


507 


1436 




3531 


33899 


A 


3568 


43 


421 

< 

< 

J 


TSA H PGGEAV PS/LTTSTT WS R S 
SSLVTFTLMPPRGCSTGPPVTSP 
LCRMPRTTTMPASPVGSSIGQT 
STTLPSCPQRQT*PSACTGSG*A 
5AVRCAPKSSSSPATSSSMTTTT 
°GRATTTTTQTRC 


3532 : 


J3900 




>569 : 


M0 ( 


310 

< 

P 
( 
( 


rRKSRRNG*IPRHIHSPKTKPGR 
5*ISE*ANNR\TEIVAIINSLPTKK 

>rurUUr 1 Atr Yy\o 1 KKb 1 1 I 

tfPASPVGSSIGQTSTTLPSLAPR 
3T*PSACTGSGNHKSLTVKSFS 
JGCAGLPASLTGPLWWRC 
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SKQ ID 

NO: 



SEO ID NO: 
of peptide 
sequence 



Mel 
hod 



SKQ ID NO: 
in USSN 
09/540,217 



Nucleotide 
location of first 
codon for peptide 
sequence 



Nucleotide location of last 
codon for last amino acid 
of peptide sequence 



Amino acid sequence ( X=Unknown, 
*=Stop codon, /=possible nucleotide 
deletion, \=possible nucleotide insertion) 




M EN AG ERE DPT VGN EG E V RL A 
GPVLRTQDELSWEEDEANPTSY 
PKGADSYCHSDCQTIMDFSNFN 
AFSTPNTF ALMMTYSCPQHPNS 
KQFQLPTFVKMGEAVSVFFIGL 
iPHATPIVEHQNDLlAGSVRMQN 
QPKGSTLQCIILMPQRPPGQTLE 
DMDYYYSCFSDEKNLGTKKLS 
SFPWSHSKEVKATFKGRYPGSH 
ALNRHTTLPGTAWILLLGGELA 

fltvkdgsplalpsrpadgmrg 
'rnkarvlsslnltaswg*qaq 

ISSELRTSSPGKRMKQTQLLIQK 
EQILIVTRIARP'WIFPTSMHFLP 
QTHLLS*THTA/VPQHPNSKQFq1 

lptfvkmgeavsvffiglphat 
pivehqndl1agsvrmqnqpkg 
stlqculmpqrppgqtledmd 
.yyyscfsdeknlgtkklssfpw 

SHSKEVKATFKGRYPGS\QPLT 
ATPHYLALPGFSF*VGNLHSSQ» 

RMEALWPCPPAQLMG 

IQKRACSVSARRGLRTGKLOC I 
AGTTTMPASPVGSSIGQTSTTLP 
l SCPQRQT*PSACTGSG*ASAVR 
CAPKSSSSPATSSSMTTTTPGRA 
TTTTTQTRCASTPPSPSTPGAAT 
AAGGPLVQGHGRHRVRVQSES 
HEGHPHGMRPQPHCSTSSTGM 
SAGPRVPGQWASSRMLTHTNG 
LRGPGGFKLPSHGVLDLQNGT 
GMPGGAVCCSTVRGPATGPAQ 
TGQRREPRPTRCPWSSVPPLRR 
GKKDLARRQVESKPVWPGPWE 
GTPWSLLLGCNLPALSLCCIGTS 
AD RSFRK-FYFFQTRIPLLLTDVL 

— " * r\* nnt'ODUD ADD 



MPEPPPNPPWAPARPKPPRKAPr 1 
PAPRRPVPSTTQGLRSAGT/PAR 
DWQAAPPAALSSPEPHFNLIAS 
VQTVMCPVGAPAGMQGSGVPK 
PSGCRLVLWTPG**KGS1WGTA 
ASMTRRRWTMRSRTAMSPGPQ 
RVPSAPKPSSAPCA'MEGKRSL 
LPA/TVPGCKKRYKVTWVAVG 
GPDPTREASLCQPSLLGTDQDL 
QSSPFHWHLRIRQKMRYRTPRP 
HAEQGMGEGSHCLMSEHHFEK 
TQRQFSPDYYPNPSSQLNVNGI 
KYHAKNGHRTQIRVRKPFKCR 
CGKSYKTAQGLRHHTINFHPPV 

SAEHRKMQQ 
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SEQ ID 

NO: 


SEQ ID NO: 
of peptide 
sequence 


Met 
hod 


SEQ ID NO: 
in USSN 
09/540,217 


Nucleotide 
location or first 
cod on for peptide 
sequence 


Nucleotide location of last 
codon for last amino acid 
of peptide sequence 


Amino acid sequence ( X— Unknown, 
*-Stop codon, /=possible nucleotide 
deletion, \=possible nucleotide insertion) 


3536 


33904 


A 


3573 


2 


316 


CLSLPTPPWTPVRPEPPRRAPPP 
ALRRPVPSTTQGLKSAGARRGT 
GRQ/PPPAAPDCVAQ\SSTVHLA 
ARATK*PSAHSVVSSSPMGVLF 
LHGLDFPRMTRSQGLR 


3537 


33905 


A 


3574 


3 


1078 


SLPPPPWAPVRPQPPL*VPPPAP 
RCPVPSTTQGLRSAGA/PARDW 
QAAPPAAQVFTLLKNIKMLPCL 
EKPCKFGSLVIMREFNNHMWQ 
VELKMPVPSDLPKGTGKTLILP 
ECIQAPCMKSNNAVPSSSSAPSP 

WML*A*AV/LCRYCRASCGISSI 

PTASPVTMACC*RYMRWGILPi 

SEPP\QTGFSPAGANQRGPLAAT 

LSGPGGEGQSAVARLTGEKKN 

HPGAQYANRLSPRVGRFINAAG 

TTGFPTGKRAGHKKEPIPQSFIT 

RAARRSR*PSKASELGRKQRRP 

V/PVR*LLRSAQEEISAVGKTPG 

FCQGGNTGYQSQR\RKK*PANR 

PVKRLP*GGI*SLPGSKTYAVSV 

RCPDQKl 


3538 


33906 


A 


3575 


2 


969 


VSTWETPQYRRPPSPS*RGSREQ 

PCSFSSPRDTPGENHWLSLPQR 

D* AGPPVRRALGAS*PHATRRP 

NRGGAS*PDLQPNHTRPFRPFPS 

KNPCFRFPEPLRAPTLVPGPCKP 

HSPAASGRVPPTHPGRGLGKSE 

G/SKEKPMRRTAAPTPIRFPKIT 

GT/PSTQTAADHALLGMRDQSL 

SGQSPGPKSPDADDQLQNRDH 

TETEQR1SSGRSSALAPESQLQQ 

GCAGIHFRGRFCKAPPLVCERL 

RGWXPRGKRKGVCESAAQASP 

MSAAPCSTVPSPINHPRAEECG 

RTARDWQAAPLAALVRDPLDE 

ASWAPESGGDVENLYV 


3539 


33907 


C 


3576 


1 


444 
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ISEQID 

NO: 



SEQ ID NO: 
of peptide 
sequence 



Met 


SfcQ ID NO: 


Nucleotide 


hod 


in t'SSN 


location of first 




09/540,217 


codon for peptide 






sequence 



Nucleotide locntion of last 
:odon for last amino acid 
of peptide sequence 



3540 



33908 



3577 



227 



141 



Amino acid sequence ( X=Unknown, 
*=Stop codon, /=possible nucleotide 
deletion, \=possible nucleotide insertion) 



FCPVATSASVTPVQTRCATRPT 

Itapsadcvspraagglpsghcf 
rsep*gknwapcpqpaltpss/p 
sqtsdseehpssenippgyevvs 

LLEALNGPLTPSPAVPPLHVL/E 
RWPPLRNAPFIWQ*WPPAPRQD 
DLAS*PPV*/PAAVRDSNSKRVS 
PNPLPKTLPCCMKRKMSIPAAS/ 
TETQLSQRPSVQHLGEECGVTP 
ESENLTLSSSGAIDQSSCTGTPL 
|SSTI\PPQKALPAAAWPSLSCPW 
HPPRSALTPSPPCLAPTSPLALK 
RRERLSLPPSLPAGPPQKK/REG 
LPAESPDSNFAGLPAGEQDAEA 
ALSSHYQPISHASKGDCKSGME 
QQGVCEREWGPATVQSDTPAA 
AVGLAAPGRQAVEGLSVCSLR 
PPCSSRCDGSGCSGQPTTVINiS 
LRRPTSPRTREDSEKPGQYPKG 
HTEARQMPGQKDKVAKRSRK 
V\*EEKENGKGPIRRQ*KQAAPR 
QLGQAGLTHSLKARV/RGGTG 
G/AAGVLG/GAWA WRAPHQW/ 

Ipglialpargneglstrasgcg 
gctgspssasppalrsisrrala 
afprgrardlqpampepptpsv 
gscaapaspmsaapcsta/lqs 
hrppkg*gvrahgaglagsst 

CSPSAGSTG*S*LGS*VWWGRG 

EPLCPAQGL 

FFLMFRCVR 



3541 



3909 



3578 



26 



I 141 



>542 
>543 



33910 
3391 i 



3579 
3580 



443 



1234 
865 



VLQLLRWRVWSL 
SFFLLTQKPSWLHPVDPAPGLQ 
VELPASPAPCARTPQPLGGRWD 
WAPWSRGRRSSGRLGLHRNLR 
RPGAQAWRAAGPGPCPAGRQL 
RPGEKSSAAPVGWHCWGTEYT 
FPSSRWPGC*APHCPGLAGPAG\ 
SPSAGPAKPTPTWNSSWPASAA 
RSPGSYS/PPLPPY\PLQAEGAGS 
GLGQPRKGLLHL*DVPAEPVLA 
GPLASGSIPLAAPPAGRGLLAPG 
PCPGLDLRLL*QLPPPSVFPTTP 
KTELVLGTPGHGQPHRGGHESS 
DSAGG/APTPRALRSGWDPSPPS 
SVCATPTSSGLSSTPQLPLHQRT 
SSSTASWSPGWGMGSC*VLVTS 
GAATVGC*RLPSISTS*SPI 
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SKQ ID S 
NO: o 
s 


EQ ID NO: i\ 
f peptide h 
equence 


iet S 
od i 

0 


m~~ J ~\ 111 VI > 

>Lv lw iNO: i 
n USSN \ 
9/540,217 c 

s 


Nucleotide I s 
ocation of first c 
odon for peptide o 
equence 


Nucleotide location of Inst A 
odon for last amino acid * 
f peptide sequence tl 


Lniino acid sequence ( X^Unknown, 
^Stop codon, /=possible nucleotide 
cletion, \=possible nucleotide insertion) 


3544 I 


J3912 > 


\ : 


5581 : 


I 


524 < 
I 

I 

< 


ILSLPSPPRPPHPWAPVQPEPPR 
IAPPPAPRCPVPST/TPGAEERG 
*TARDWQAAPPAAPKEETPNA 
5EYQKEQTPDTPPLRTVTLTVT 
VHGF1LEVSETKNPP1PDTGLQV 
VPKPLPRHTRGRVASSSIHHIRF 
PVSPSARAG/APPGHTPCQGTW 
Q1QSSPAQGGGAPNVPLYSAGSA 
LVSSLVLVLQFVDPFVRSXPEHS 
V1ARPSPARPGTWELGRRRTRP 
SQDPPRGPSGGPWPGRGRGPW 
RSKTDAAPGKAVARSPAPGASC 
ELARRGASPGREGLAVGRAAG 
RGVASG/APSPAEGP\QAALGAP 
PGTHRSSSPSAQVPSSGARTESP 
W*P*LLASAGRPRPQPGYHAQE 
WRKRPRRPVRTRRRFPTKAPAR 
SAGSFETSTFSAHDPGSRGHPW 
GPKPLPAGGDRTAPPGAQGRGS 
APARlHFPAl RGHSGSRGG 
TPGVGSSALLCAKNCAPGDPGT 
AGVGR*SGTQLPPRAPLEPLSAP 
RRVRPVGSGRRREKVPRPGRPR 


3545 


33913 


A 


3582 


1 


3339 


MSVRKDVEKLEPSD1 VCGN VQ 

CYSCMETNLTVSQKVKHEVTV 

GPREGATKPNRMKGKEGRSGS 

LLGEGDFFKDESVMSSQGSSKD 

GEKRRGKAQRWKWPMQGICR 

QLGVAKSMEGYQSRRDQGGR 

GVSDKWPQVCAKKPEFYPTAQ 

VWANFSVTSCQSVT1TQLCHGL 

DDI CICP A DCNJ A MHI NPDPPGO 

GKFQV1SKSDISEVLLQQMDAG 
HSSKDDPNEYGGWKSPRPRC 


3546 


33914 


B 


3583 


1 


503 




3547 


33915 


A 


3584 


I 


787 


MIKWVSYQGCRDGLTYGWSCS 

VETVRWLPEVHAADTSCLKISA 

CLSSFSSSYKAPSVVAQAAPPSS 

PHKTSSLCTTSAPNSRPSMRTTS 

APP*\SSAARPSI*N1SS/SPESSAA 

T1*N*NMSSSPGLQLHDTQTRTS 

APPRVLNSAT/SQTTTSAPPRAR 

TPVPPGSPAPRPSQKNSHTGSFV 

VFSSTT*DISGSTGSSHGPPAQR 

LS*T*KAAPAPPQCSISTT\PDLN 

SGSTTS/SSRSSAPRPSLKNPFS* 

NSAVKKSAAEVNE 
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SEQ ID 

NO: 


SEQ ID NO: 
of peptide 
sequence 


Mel 
hod 


SEQ ID NO: 
in USSN 
09/540,217 


Nucleotide 
location of first 
codon for peptide 
sequence 


Nucleotide location of lasl 
codon for last amino acid 
of peptide sequence 


Amino acid sequence ( \=Unknovvn 
*=Stop codon, /=possible nucleotide 
deletion, \-possible nucleotide insertion) 


3548 


33916 


A 


3585 


746 


2018 


THPQERGTWGNRQLFAVLPLPF 

YTSLETMSMGCGAVVAGQYQ 

KCPFFTI PSANFP WQKQEGMSG 

NPPRVRRHISLSRSCLTLAVPMT 

IRRSWEGAPFVGAQDGCRPLLP 

GRRALLLHLGLAPLL/GPPPPPV 

SPPWPPCKATWVSAGGRCLY/G 

C PSA P A PR\A PPEFPA PPG F P A P P 

AASSPSTRCSRGT*SCGPGRPGP 

LGPAWSA\GQRGQLAVPEPLQA 

VLGALGLLRPLGERR/PAQAGT 

FSPTAPGRGAPGASA*GGRISG 

HSSGDIPRJIGPSRGHPPLLAQGS 

DAIRSTLH/ERLSTRTRPSFKIKT 

PSPHQRPQQPHASWTPSSGTLS 

KPSTPCSSSSCAPRSGDGGG/EG 

HAGLPSQPAAGSQPAAPCQRPE 

AWAGGRGNRPGKPGAPQGPCF 

SLPRPQRSR*LPPPARQKPPFFTL 

LSLFSF 


3549 


33917 


A 


3586 


1 


1911 


TIYAVNLFPILPQGDL*PFTMVT 

MHWGEGMGQIFRGLLDTGSEL 

MLIPGDPKCHCGPPVKVGAYES 

Q V 1 N G V L A Q VQ LTV V PEG PQT 

HPVVISPVLECIIGIDILGSWQNP 

HVGSLTGKVRATMVEKAKWK 

PLEQPLPRKIVSQQQYRIRGEIA 

EISAK1KDLKYAGVVIPTTSPFK 

SPTWPVQ KTDG STK 1 PG TSTS V K 

FLGVQ*CGTCQDIPSKVKDKLL 

HLAPPTIKKEAQRLVGLFGFWS 

QHIPHLGELLRPIYRVTRKAASF 

EWGPEHEKALQQVQAALQAAL 

PLGPYDPA/DQATVQLKLPVIN 

W\'L\SDPSSHKVVMHKLREEV 

GQMTMVFTPATLSSLPQHAMM 

VSWGVSYDQLTEEEKTRAWLT 

DRSARYAGTTRKWWTP/HQSLS 

PATPVI/SQWA/HGHGGRGGGY 

AWAQQHGLALINADLATASAE 

CPICQQQRPKMSTRYGTIPVGKV 

LQKAVCDLNQHPIYGTLS/PIAR 

IHRSRNQGVEVEVAALTITPSDP 

LAKFLLPVPTTLRSTGLEVLVPE 

GGKLPPGDTTTIPLNRKSRLPPG 

HFGPLLPLSQQAKKGVYPPKKK 

SLYQKHALSYMSLFTAVPFTIA 

i< \ WN^rKrrbM VN WlbNIvIW YI 

YTMEHYTA1KMSE1ESFAAIWM 

QLEA1 


3550 


33918 


C 


3587 


44 


310 





339 



WO 01/075067 



PCT/US01/08631 



SKQ ID 

NO: 


SEQ IO NO: 
of peptide 

SCtJtJCIlCt 


Mel 

hod 


SKQ ID NO: 
:« i ice v 

09/540,217 


Nucleotide 
location of first 
codon for peptide 
sequence 


Nucleotide location of last 
codon for last amino acid 
of peptide sequence 


Amino acid sequence ( X=Unknown, 
*=Stop codon, /—possible nucleotide 
deletion, \-possible nucleotide insertion) 


3551 


33919 


c 


3588 


20 


328 




3552 


33920 


c 


3589 


288 


542 




3553 


33921 


A 


3590 


332 


528 




3554 


33922 


A 


3591 


3 


1717 


NVCQSHRIPEHCYDSLNVCSS* 

GIPEYSCCDLNICPSHWTPEHCY 

EGLNDCPSSN1PEHCCWGLNDC 

SSRS1PQHCFWGLHVCPLHRJPE 

HCSWVLSVSPSQRILEHCDENL 

NVCL*HRIPEHSRCCLNVCPSHR 

iPEHCCL/ESESLSLTQDSRTLLR 

L*GSECLSET*NSI1LPPLFECLSH 

T* YSKTLHLGSECLSLT* DSRTS 

LLWSECSSYD/VENTTA/EGLSI 

CPSHRVPEHCYEGLNDCPSRRIP 

EHYRWGKNVFLSQRIPEHCYE 

GLH VRFSRGIPEHSCCRLNVCPS 

HRIPEYYYECLNICPSKRJPEYC 

CLVPSVYSSHR1PEHCY*VLNVS 

PSQRIPEHSCGGLNFCPSHWIPE 

HRYEGLNVCLSHR1PEHCYEGL 

YDCPSHRIPEHSCCGLKVCPSHS 

IQEYCCWVLSVCPSHRIPEHCY 

HCLN VCPSHR1PEH*EDSRTLLL 

LSECPSQRISEHCYEGLNVFPSH 

RIPEHCYEGLNDSPTH RIPEHCY 

EFLNDCHSHRIAEHCFSGLNLC 

LSHRILEHFRWGLHVCPSHGILE 

HCCWDLSVSHSH/SNSRSL*RVS 


3555 


33923 


A 


3592 


3 


191 




3556 


33924 


B 


3593 


58 


477 




3557 


33925 


A 


3594 


19 


367 


AIQSWCHHVLQAQPHVELLVP 

RFIEELGSLVHGH*PRHRLPPAH 

SHVLHHCQLQLGHTLRPRHC1L 

QEHACG/RVRCLLQRQAGSPGG 

WCKRECLFLQE/VKPSVRJCTVE 

MCTISIS 


3558 


33926 


A 


3595 


55 


555 


NHFVAEAASCPPRCPFRLDAKK 

LVRSPSGLRMVPEHRAFGSPFG 

LEEPQWVPDKECRRCMQCDAK 

FDFLTRKHHCRRCGKCFCDRCC 

SQK VPLRRMCFVGPRAAVRGS 

APWVFPQGGGVFTDNNSSKCS* 

AEPPSSS/QFGNSEKPETMT/VSS 

FQ*PE!LVSGWRQPL 
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SEQ ID 

NO: 


SKQ ID NO: 
of peptide 
sequence 


Met 
hod 


StQ ID riyj: 
in USSN 
09/540,217 


Nucleotide 
location of first 
codon for peptide 
sequence 


i>UCicoiiuc ioc<inun ui 
codon for last amino acid 
of peptide sequence 


A minn icirt *tPnil£l1Ct* i \=llnLnn\vn 

*-Stop codon, /=possiblc nucleotide 
deletion, V=possible nucleotide insertion) 


3559 


33927 


A 


3596 


182 


696 


PVFWIRNL*SMASRGLRRD*EH 

LKEAILAHSL/KAKRGGEAAEE 

ESEASRGWLVRFKGRRCLRNIE 

VQGETASAAGEAAAGHPGDLA 

KITGAGGYYTQQIFSVDETTLH 

WKKMPCRTFTATEEKISAYFKA 

SKDGLNLLLGVNAPGTYVLRS 

NISVFLSEEMSSDKRLTEMGY 


3560 


33928 


A 


3597 


74 


2521 


RERWAAGPVTCQVTTWPGAAT 

TRVTWPMTRPATPCAVHGCSC 

PRSHWSQKCGQPASRAV/SPHP 

PSTCGSSA/APGPTPKQEAPSAL 

WPLSGFPN*EPGPGQPGD\VVE 

KATERMAAMKTEAGVPLVEV 

QDPVEVPSGR/PAGTCPAQPQH 

RTPAPCTA DP/PA LDTPTTTH PA 

PAPCPTAIAASWPAVW\LPQPG 

Q*PRCPRL1ATCEGQTPAGEEPQ 

AAATAGEGR/VKASVSPAPRGT 

PCCGIRWVARPAFSGHRSSPCP 

GSQGCWA/PSSGVPEASEPRPGE 

QEPIFRKREFNKEIKSL/PEPAGV 

PRPAWLLSAP*APSHAELPG*PP 

PLPCPAKRGQPGCG*APWRPLP 

RRPSSV/PPPAWSPP/QDLPPLGS 

EPAKPTNGG/PALCFPPPMSLQP 

QDASEKTQG/PEEAPPPCLVPR 

WPPDSNSR*HPRRSPMSPAPHS 

TPGRRFILTQIPNYKTHLFP*APA 

RGPSPGRACTSPCPRQGLWWR 

WPAARATSGALSHLHFPPPTPA 

LPATFSLSSLQLPLHLPPHCVQR 

APAAAAGSRRRSRCPPSRRSPA 

CLTSPTAFMRSSPTS*PSRQPPW 

SSASTSSKRTSVSSWASSPSPSP 

TCSGTFPWA*RR*hCAPASTCPR 

RPTGAACC VN WRbrKGrOKPP 

PRTRPQSPAAPSTPTCQPAGSSA 
LWSPSSTCLPAPAWVPVPPSPR 


356! 


33929 


B 


3598 


1 


588 
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seq in 

NO: 


SKQ ID NO: 
of peptide 
sequence 


Met 
hod 


SEQ ID NO: 
in USSN 
09/540,217 


Nucleotide 
locution of first 
codon for peptide 
sequence 


Nucleotide location of last 
codon for last amino acid 
of peptide sequence 


Amino acid sequence ( \=Unknown, 
*=Stop codon, /=possible nucleotide 
deletion, \=possible nucleotide insertion) 


3562 


33930 


A 


3599 


357 


101 1 


FLPLGELYAEGSRMI WSDGFW 

AGHLHSCSHPRSSSFSPTCTYPL 

PPPPPWVERQGTRGSG\P* PGKR 

TSSPFRVSPGSNTRECTPS\GLLD 

CIPSCISLSEKPQNDSSSESA*K1P 

ASSLVTSGLGFCKNPQWSNTSC 

TSLSCDA/CPPWND/CCQMPVPC 

SWTFQPPEP*AK*TSVPYKLPSL 

WYSVSQRGKJDSPSPAPPGPGRR 

AQPASRAAAAPPAVGP/SDRAA 

DPLSPLQAP1WAPRHQHGRSPR/ 

VR*GLRWLHGALRVVVILEGG 

RAQ*PPWNDFVRCQCHALGLSS 

LQNHEPNKLLFLINYPVCGILCP 

NAGKTARAPPLRARVGAPSLPA 

ALLLLLLLWDR 


3563 


33931 


A 


3600 


63 


660 


KPQVNKSASCAQLAGPVSQRG 

KDSPSPAPPGPGRR/CPACQPRC 

CCSSCCGTADRAAAPLSPLQAPI 

WAPATSMDARRVPVRVFALTE 

ART*GRAPWAFPGDVNPSLAPI 

P*TCSYTELIPPVSFSFPPSTSGN 

SPTACLDSGVQLASPSGSRTGA 

TGGAAHSPARAPA/PPQPLGSR 

WDQGLRWLHGALRVVVILEGG 

RAQ 


3564 


33932 


A 


3601 


202 


515 


FCKHEAAVSSGKAVGTRSQCR 

HSGPLRVAMKFPARSTRGATN 

KKAESRQPSENSVTDSNSDSED 

ESGMNFLEKRALNIKQNKAML 

AKLMSELESFPGSFRGR* PRGCS 

AAPRSKRRSGHPPPAWT/CSPR 

AAERS/PE*RRT*RNSDM*S*FP 

ARSTRGATNKKAESRQPSENSV 

TDSNSDSEDESGMNFLEKRALN 

IKQNKAMLAKLMSELESFPGSF 

RGRHP 


3565 


33933 


C 


3602 


40 


186 




3566 


33934 


A 


3603 


1 


3189 
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3Lv I" - 

NO: ( 

s 


)f peptide \ 
»equence 


Hct £ 
lod i 

{ 


;eq id no: r 

n USSN 1 
>9/540,2l7 < 

s 


Nucleotide 
ocation of first < 
odon for peptide < 
cquence 


Nucleotide location of last / 
:odon for last amino acid 
)f peptide sequence < 


Vmino acid sequence ( X=linknown, 
k ~Stop codon, /=possible nucleotide 
Jeletion, \=possiblc nucleotide insertion) 


3567 


33935 


\ 


5604 


1 


1821 


MLKNFKKGFNGDYGVTMTPG 

KLRTLCEIDWPTLEVGWPSEGS 

LDRSLVSKVWHKVTGKSGHSD 

QFPYIDTWLPQWVRGQAAAVL 

VAKGQIVKEGSRSTHRGKSTPE 

VLFDPTSDDPLQEMAKV1PVVP 

SPYQGERLPTFESTVLVPPQDK 

HIPRPPRVDKRGGEASGETPPL 

AARLRPKTG1QMPLREQRYTGI 

DEDGHMAERRVFVCQPFTSAD 

LLNWKNNTPSCTEKPQALIDLL 

QTIIQTHNPTWADCHQLLMFLF 

NTDERRRVLQAATKWLGEHAP 

ADYQNPQEYGKEESPAQFYER 

LCEAYHMYTPFDPDSPENQRMI 

NMALVSQS AEDI RRKLQKQAG 

FAGMNTSQLLEIANQVFVNRD 

AVSHTGAEHSVVTGPVAPLSK 

KTIDI1GAMGVSAKQAFCLPRT 

CTPGTKDYRLVQDLRLVNQAT 

VTLHPTVPNPYILLGLLPAEDS 

WFTCLDLKDAFFSIRLAPERQK 

LFAFQWEDPESGVTTQYTWTW 

LPQG FKN S PT1 FG E A LA RDLQ K 

rr 1 KIJLuL V LUk^ T v L/ULLLurit 
TAVGCAKRTDALLRHLEDCGY 
KVSKKK\AQICQQQVRYLGFTI 
RRGVXRLGSERKQVICNLPEPKT 


3568 


33936 


A 


3605 


1269 


2463 


GVQEESSDLPTAVDSSRPD1RD 

QAWASVHWELYVHGSSFIN T* 

GERG AG Y/AVITWT/H WEARS 

MPQGTSAQKAELIAFIRALELSE 

ALAKTVRQRCVSCRQHHARQG 

PAVPPGIQAYGAAPFEDLQVDF 

TEMPKCGD1RKIVTGDVNTPAI 

LGVVSSSPPSHIGNNITEDPELQ 

PILAGLSLSMYLVTVLRNLLIIL 

AVSSDPHLHTPMCFFLSNLCWA 

DIGFTLATVPKMIVDMQSHTRV 

1SYEGCLTRISFLVLFACIEDML 

LTVMAYDCFVAICRPLH YPVIV 

NPHLCVFFLLVYFFLSLLDSQL 

ucu/l\/l OFTlIk'XJ v/PKMFvrnp 

j^LLNLnLjUjV 1 INol r ivi I rno 1 
|V1 rur LrloU ILLjT T M V rjILM j 
bj Uu rv Y KAro IV_/VJorlLr\V V 


3569 


33937 


B 


3606 


1 


1830 






.5 J 7-3 O 


D 


JOU / 


i 

i 


4 SO 




3571 


33939 


B 


3608 


30 


440 




3572 


33940 


A 


3609 


1 


279 




3573 


33941 


A 


3610 


2 


500 
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SEO ID 

NO: 


SEQ H> NO: 
of peptide 
sequence 


Met 
hud 


SEQ ID NO: 
in USSN 
09/540,217 


Nucleotide 
location uf first 
codon for peptide 
sequence 


Nucleotide locution of last 
codon for last amino acid 
of peptide sequence 


Amino acid sequence ( X=lJnknown, 
*=Stop codon, /=possible nucleotide 
deletion, \=possible nucleotide insertion) 


3574 


33942 


A 


361 1 


370 


464 


GHACGAERDHLQPHSPAHLLL 
LLLSV* A VW*PRYTVKMATAC 
HQW 


3575 


33943 


B 


3612 


1 


780 




3576 


33944 


B 


3613 


1 


610 




3577 


33945 


A 


3614 


1 


1896 




3578 


33946 


A 


3615 


2 


1418 




3579 


33947 


A 


3616 


314 


720 


GVQEESSDLPTAVDSSRPDIRD 
QAWASVH WELYVHGSSFINT* 
GERGAG Y/A VH WT/HVVEARS 
MPQGTSAQKAELIAFIRALELSE 

ALAKTVRQRCVSCRQHHARQG 
PAVPPGIQAYGAAPFEDLQVDF 
TEMPKCG 


3580 


33948 


A 


3617 


1 


1029 




3581 


33949 


A 


3618 


1 199 


1758 


KTLSFLSDQPLRARSCLPFSGKI 

RS/RALAKTVRQRCVSCRQHHA 

RQGPA VPPGIQAYGAAAFEDLQ 

VDFTEMPECGGNKYLPVLGRT 

YSG WVE TYPTRAEKAREVTRV 

LLRDL1PRLELPFR1GSDNGPAF 

VADLLQKTATVLGITRKLHAAS 

RPQSSGKGiQNNRTGGVYTPCD 

IESHVILFRSGY 


3582 


33950 


C 


3619 


499 


831 




3583 


33951 


A 


3620 


410 


1 144 


LSIQQYLTRP/PLLGFPPAEDSW 

FTCLDLKDAFFPIRLAPERQKLF 

AFQWEDPESGWPPCWRALAAT 

ALLVQEANKLTLGQKLNIKASR 

AVVTLMNTKGHHWLTNATLT 

DYQTLLCENPR1T1EVCNTLHPA 

TLLPVSKSPVKPGCVEVLDSIDS 

SRPDLWDQPWASVDWELYLD 

GSS/FLQPPRRGGGYA/VGDTSE 

LPPCWVCGIPALTQRLEKQHLP 

PSGHQGSLKHLI WDLLLLTKKR 

TFSSMI 


3584 


33952 


A 


3621 


1244 


2690 




3585 


33953 


B 


3622 


1 


1 1 14 




3586 


33954 


B 


3623 


1 


1863 
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|SEQ id 



SEQ ID NO: 


Met 


of peptide 


hod 


sequence 





SEQ ID NO: 
in USSN 
09/540,217 



Nucleotide 
location of first 
codon for peptide 
sequence 



Nucleotide location of last 
codon for last amino acid 
of peptide sequence 



"587 133955 [A 3624 



3588 H3956 A 3625 



2056 



491 



3589 



33957 TA 3626 



3590 



33958 A 3627 



964 



131 



351 



428 



Amino acid sequence ( X-Unknown, 
=Stop codon, /^possible nucleotide 
deletion, \=possible nucleotide insertion) 



REALQGIQVRLKHLRTFGIIVPC 
IQSPCNTLLLPFPKPRTKDYSQV 
QDLRLLHQATLTFHPTVPNPTT 
LLGLLPAKDSGFTCLDPKDAFF 
PIRLAPERQKLFAFQWEDPESG 

vttqytwtglpqgfknsptifg 
|eawardlqkfpsrdlgcvllq 
♦vddlllghptavgcakgtda 

jLHRHLEDCGCKVSKKrCAQlCR 
QQALAATALRVQEANKLTLEQ 
NLN1KASRAVVTLMNTKGHHW 
LTNARLTQYQTWLCENPRJTIE 
VCNSLHPATLLPVSESPVEPRC 

vevldtidssrpdlrgqpwasv 

dwelyvdgssffnpqgergag 

|cav1tldtvvearslsqatsaq 

kaeliafiralels/egrkglspg 

rgkdk*wrkdgfgyrmgeyc 

ATAARSCSCTGCARNHPSTSGV 

Itgkvvrpvflhlafvs\faktv 

rqrcvtcrqhdarqgpavlpgi 

[gaygaapfeglqvdftempkc 

GGNKYVLVLVCTYSGWVEAYP 

[tltekarevtrvllrdliprfrp 

PLR1GSDKGPAFLAALLQKTAK 
jMGTRSDTQLAHlGTVLRDIHVS 
VCSDGPN LRTGLN VI LGG VEW 

Iqstpgnlvrrqgetglhlhiyh 
wwqavaifpvylgsslhmkvg 

GRSFEQEEDTEHIPVSYDREGQ 
ECDTELKGQEGDELEAGSVVP 



R1QLCCRTRGTGAQKKRMKVS 
SRCTPAPATRGTGAWQPQAQQ 
APGVRATEAPRL* AHDEVSQPA 
PAPPSTRHSPRR*PVAGKEHLE 
AAVDKERHEVAQAVVTHVLEG 
QLEDVAPAHAAQ1/GSPPWAGK 
RLRTNPAPRPCHPIQTLSRRLGP 
QNHTLLH 



NVGLKGTAGER\GGSGPPS*PPA 
GRNSGPAGRRPPAARAPTPGSA 
AR*PAPPGPPRPPAGRGAAAAA 

GPAGGGA 

GEWEAPPLLRHTRPGPA/PAPPA 

PSGASCAPCGGQTCRPRPLRQA 

PPSPITTGHARIWLGQPRPRSSS 

ATPPKELP*GPTE\PHTGELWVA 

SGSCPSGTKLPEEGSGSNTYFSA 

VSAGDTQSN1IWNGPPANSNRP 

A A EG P DC 
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SEQ ID 

NO: 


SEQ II) NO: 
or peptide 
sequence 


Mel 
hod 


SEQ ID NO: 
in USSN 
09/540,217 


Nucleotide 
location of first 
codon for peptide 
sequence 


Nucleotide location of last 
codon Tor last amino acid 
or peptide sequence 


Amino acid sequence ( X^Unknown, 
*=Stop codon, /=possible nucleotide 
deletion, \=possibIe nucleotide insertion) 


3591 


33959 


A 


3628 


2 


425 


YLASAAIFRNMSSVVCLVCFFF 

TSQICLQTDNAPYTVLSINENLS 

VLGSMFSNFLRSFLRSTKASAK 

PFIVTLLRSSFFSVSSSLASSSAM 

HSCSSSNSSSFFNSSRTTSKSSST 

SSSFTPS/SESF/SS*VSSSRFHSYT 

PW 


3592 


33960 


A 


3629 


81 


594 


LPAGFGPCGAWNQNQREKRPQ 

SPGAESAA*SGGGQQRGGRAG 

AGGHGACASLGSE/PQGREPAL 

GAGGETALPSGSGSGRPPRPQR 

PRDSGPEALPSAAFWKRRR*AS 

ASAPALTPVPDSVRGAQPGGG 

GAEPEGKAVRMRGASRPALSQ 

LSGREIGPCPQGRVVAPSGTAC 


3593 


33961 


A 


3630 


317 


778 


PMVWSCASAARLPEPGNGALL 

RTSSPRCSP/CPSAA*LTRLPPT/P 

/PGDPSAAPSPGQRPAGLAGAG 

GAERSGAVEVGPREPGRDGAG 

S*SWI/AGPPGRLEAGSA/GVLR 

SPV AG WRPGTC AG RP/G KAG DL 

GPSAPPQAPHPPPPSWSPLSPLA 

SPPTK 


3594 


33962 


B 


363! 


1 


1068 




3595 


33963 


A 


3632 


I 


730 


LALTARSSHPQRATVPKASVVA 

AASPTKFRHSGAALQWRNLGP 

VRAQGRRLSTAAPAAPSRRLFP 

PPPFRGGRGGGWSGSRGRRGA 

EPG RSHGAGG PG D DG RCG WG E 

GAGTSTPARPSRGPG*RPEI WTR 

GGGGSAKSQG/PAGAPGCAGPR 

GASSFGRQRAPAVLGPG/SSTA 

VCPLPRRTWNLRAPGGAPSYA 

QVAAAHQAPPGRPPWSPRGAR 

GSGRSRTFAPSTPA VVAGAASA 

VAPPRLRPSPPPA PAPA AA ATA 

AERRGREEAPGRGCGSGRAEPP 

PLGPDGTQVSPLQRSSR VTEFC 

GGSGGHYARFWHSSPLRVGAS 

RSQS 


3596 


33964 


A 


3633 


70 


792 


HGLVLDVRGPLSH AAPY WAPY 

PAATAAAARTAPLPPRSAIVVS 

GPQPDFQELRKTWPSQC/GMAR 

REPLLPITAIPRVV VETTP*GFA 

KQEPSVAGLRCRGSEAPA*LLH 

GVHRNVS/ETPGPEMGRPG*GN 

HRQRPGKQRGIPSSGLPGRCSG 

SRGPHSSPGQKPHGSTLSGRRG 

ADPRPRRRVYLSTPLLCEKKPH 

HDTILKRKPGMGDGKNPCPVVN 

AGLYGQATRFAPLPLCPRRRHG 
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SEO ID S 
NO: o 

s 


EQ ID NO: P 
f peptide 1 
cqucncc 


rfet S 
tod i 

C 


fEQ ID NO: I s 
n USSN 1 
►9/540,217 c 

s 


Nucleotide ? 
ocation of first < 
odon for peptide c 
cqucncc 


Nucleotide location of last / 
odon for last amino acid * 
>f peptide sequence t 


Imino acid sequence ( X-Unknown, 
=Stop codon, /=possible nucleotide 
leletion, \-possible nucleotide insertion) 


3597 I 


► 3965 ; 


\ : 


5634 : 


> : 


539 1 
( 
< 

1 


WPCGWTGRGGCRQNRGRERRL 

jSGVRFGDVSFRGRGRGRARA 

$\VTCPPHQGPGEPKSGTRNRPP*\ 

3GGAPAGIRGPELGTGNMKKL 

LLSLPIYYHLAGEKGQVAKIVRI 

PSADV 


3598 : 


53966 


a ; 


3635 


51 


438 


VIVTDVVTRGGELGQRHVPPGE 

SSGLFCGQCGERETRDPSYRG/ 

WSRRFRFRALKNGAH WSPRLA 

VFGDLGADNPKAVPRLRRDTQ 

QGMYDAVLH/VGNFSNYKARF 

SMPGDNEGLWYSWDLGPAHIIS 

FSTEVHFFLH 


3599 


33967 


A 


3636 


1 


422 


LRRDTQQGMYDAVLHVGDFA 

YNLDQDNARVGDRFMRLIEPV 

AASLPYMTCPGNHEERYNFSN 

YKARFSMPGDNEGLWYSWDM 

GPAHIISFSTEVYFFLHYGRHLV 

QRQFRWLESDLQ/QSQ*EPGSP 

AVDHHYGAPAHVLTK 


3600 


33968 


A 


3640 


1 


319 


FRREPPRGAAAAAALPRRNREN 

KRSKNRPCCEGPRGSARJvlKELE 

♦PRPLQVLCLLPEMCSPRLADS 

YSPVSVRP1SAPVRFLHRCCPPP 

FAEFPACRLLQHSRVPL 


3601 


33969 


C 


3641 


214 


363 




3602 


33970 


A 


3642 


1 


3390 




3603 


33971 


A 


3643 


396 


766 


ERGLGRSEIPRKEVEHFMQLGS 

AVAGP*LLP\LVGPAGECFHGW 

LEPLLAR1AEDKTVVVSPDIVTI 

DLNTFEFAKPVQRGRVHSRGNF 

DWSLTFGWETLPPHEKQRRKD 

ETYPIKQPVGVIGD 


3604 


33972 


A 


3644 


105 


786 


VGPEHCAGAARWVTSPPRSWP 

DAGQSVN*PDLP*REKHPEG/G* 

KLQGQGAKTAGNAVVWKPLS 

K/PQGSSALSGGHWDRLPAPDP 

GKMPNCDRAPPKIASRVSPQAC 

FPRPSPPVPSAGPLRASTPADQA 

RRPARAARPPDALSKRGPCRIS 

AKLHSGGGGGGGCREKAQEEP 

EGRTARSLTPPLPLAPRPGPAGR 

RLPPAHTTQPPGRTGCPSPAGR 

DTSQLPYFLLK 


3605 


33973 


A 


3645 


313 


546 


RNKVGSRGRAKQLKFSGQSTR 

VHRSESREEEEEKEEDEEEEEEE 

EEEYEKEEEKEEEEEEEERDLEF 

SKGPFLSS*SSQGK7GTRVHRSE 

SREEEEEKEEDEEEEEEEEEEYE 

KEEEKEEEEEEEERDLEFSKGPF 
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SKQ ID 5 

NO: t 
s 


l£Q ID NO: P 
>f peptide \ 
equence 


lod i 
C 


;eo n> no: r 

n USSN 1 
>9/540,2l7 < 
< 


Nucleotide ? 
ocation of first c 
odon for peptide c 
equence 


Nucleotide location of last / 
odon for last amino acid * 
)f peptide sequence t 


Vmino acid sequence ( \=Unkno\vn, 
=Stop codon, /=possible nucleotide 
Iclctinn. \=possible nucleotide insertion) 


3606 : 


33974 


\ ; 


3646 


3 


1332 

] 
( 


PLGPRRQQSECGAPTLTWPPGS 

VJGLPGQQGASPLSASPGAGAGS 

3RGPAAXGGSGASCTPSPRGPAS 

WSRSAAQVPRSSRWRAGSASS* 

NAGSP/TPPTSQPPRA/PALCAA 

AGTLAPVEKGVEVPAGRGLSG 

APS**GKCPLPEAPSGGSAPLS* 

GGTESGAGAPEPRKATGRPGPR 

VPGGAGAA/RGLPAPTSGCAAP 

FPPRPCPGLCVLRARPAGAAHP 

CPGPGWPG/PGPGAHQTLRAAL 

REPSPLASPLVSGRPGPRLVFNR 

VMG/AAGPLHVPILRGDPGDLH 

SGPRGECPLCVRSLAAGATAAN 

DGGPAGEGRPRPVYTMERTAN 

PRLQNFVPH*PR/PSGGRKQFLA 

RITSNFPSGCWEGGAATRPTCRQ 

EKGMAALPTHCAWLGAGHT* K 

CQHLDFCTFFFPGPGCGDGRCH 

VQGPNPSDLSPAHCAQGPATSP 

WGWQGGAPG 


3607 


33975 


A 


3647 


102 


788 


GHCGGGTQCSWPAPWCQNLLP 

PSASPTLSTQRQLWHAWPGAH 

RNPV*QVPSLDS*ARAQLSVPA 

QGSLPLC/ASLTASPWCSCSSLA 

VLLFGK*PFCVNLF*RASLMKS 

SSRARVLPSLRPVRWPAVGVRG 

WQGMERGQGAWPWLCGAVCS 

RA'SVHMTTLPSGPALCGIQRR 

LQSSTQRRPESLHPLQLGWEAA 

QAGEGLPHPAVVHLPASPRLQL 

SQLHQSRPRLPPG 


3608 


33976 


A 


3648 


1 14 

_, 


1309 


TNCSCLRDRPLDSSHVPWVEEA 

QSAHNNKEIVPQKGPWSSKHN 

QARGPPRSESNTNKAVNCAGRS 

TKTQTPRGTSGT/TEGNT* VHTR 

HTKMSTTNTNTSSLDAPPTTQQ 

MRSTRERGTSVPAPPSSALKNTY 

TL P L PTS\SN DTTI Y Q LTV V PG P 

GPRTGELPRCHARVTPRVSGEE 

ALPPPPRSPENSNTHLRTPSQTR 

TPTRARPPLAPETSPQQPWPDPR 

VGFFLRSSPVWAPSSQQYPWW 

SPSLSTNMTIPPESS/SLLPTLAY 

YTSLTSHHGQRMPA/PADH A* A 

QSTPSAHRHRPQYVQWTTDPPS 

THGTFEESSGR/YPQTHTVAVK 

i.'i/TirTDA DhCUCC DTT DTT P KA 

KKTiGTPARUoHbr r 1 Iri 1 Ktvi 
VKSLKTSTGTSTDLSSSRS1LKS 
PTSSIFTSLTIFSIWRDPDSMDLC 

V 
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SKQ ID 
NO: 


SEQ ID NO: 
r>f peptide 
sequence 


Met 
hod 


SEQ ID NO: 
in USSN 
09/540,217 


Nucleotide 
location of first 
codon for peptide 
sequence 


Nucleotide location of last 
codon for last amino acid 
of peptide sequence 


Amino acid sequence ( X=Unknown, 
*=Stop codon, ^possible nucleotide 
deletion, \=possinlc nucleotide insertion) 


3609 


33977 


A 


3649 


-» 


1777 


NVAGNPARSMAETQSRAGTAG 

PG PRTKQTPGTWGSGQ AG APA 

HPPCYIQESRSGFSAPGRARNA\ 

PGAANPLCMAPGGAEGSGVIQ 

REVEGRPRSHSAPMLSLWSERP 

PSCVCLGPDGAADFPRRGRGPR 

PPLQDSPASPSAPRCSPARCSRL 

PL*PRPRJDKDAPG TGGRPG/PPG 

TLPDSRLECSASRPCGEGCETL 

VQFPDRRGPGCGPLQGPGRGNP 

ARPQPRLTRAAP\GPTAPAALVS 

SGGAAVPPRRTR*PLLAGAVEV 

ASPRPGSVQSLVPEHPGPFKELR 

N!VLSNSPEASYSAPAN*RPPPA 

EIRRREWQELRGGVLGGGLVFS 

FPPHSCVGSTGAWGLPTWRGV 

GSGIQGFFSVPrVSGRETSRGGR 

TATAPWSSTPDCPSHWREPSAG 

SLRRG*GRRDAAPGAR*SRAPP 

TRPGSRASPG\GAGEAGVEGEL 

LGPRGQVVTG/PGRPTAPG1YRP 

GGRRICASAAGSRCATGGSRSSC 

PRRGSRSPGWRWTRWGVP/GR 

RG TL AR PA PG PGCPY RRRPGG A 

PRGAGGRPSTGCGSRSRQWLA 

GQLLPRPSMLGALPGLAPLQPP 

PAPPVPPPPPPPPPPMPLSAALSS 


3610 


33978 


A 


3650 


3 


922 


NVAGNPARSMAETQSRAGTAG 

PGPRTKQTPGTWGSGQAGAPA 

HPPCYIQESRSGFSAPGVPRETHS 

GAANPLCMAPGGAEGSGVIQR 

E\GKAGPDPTARLCSAFGPSGRP 

PAC/RLGPDGAADFPRRGRGPR 

PPLQDSPASPSAPRCSPARCSRL 

PL*PRPRDKDAPG TGGRPGRLG 

HSLTRAWSAQHPGP/AGEGCET 

LVQFPDRRGPGCGPLQGPGRGN 

PARPQPRLTRAAPAPDSAGSSG/ 

APPEGCCAPAKDEMTPAGRSC 

GGCLAETRICPVARP*APLEKSF 

PNVVNPGKKKAQPTLSPSNMT 


361 1 


33979 


A 


3651 


1 


542 


LPGAGHRRVLDAGGPRGAGLQ 

PQLPARQVGAVAELHVSGPPG 

AGLA/GSGSGASGVGLGAAGW 

GSGPRGVRAEGEGAYSGPGQV 

FPVQGNVGNADAGTTGVGVPA 

GWWPPLPTRLQTLSVASPWLCP 

* AAASARSPPSGLSGE*TLFYTF 

SFLPPVVIAASPPAGLASEARPC 

FPRPHSYP 
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SEO IL> 

NO: 


SEO ID NO: 
of peptide 
sequence 


Met 
hod 


SEQ II) NO: 
in USSN 
09/540,217 


Nucleotide 
location of first 
codon for peptide 
sequence 


Nucleotide location of last 
codon for last amino acid 
of peptide sequence 


Amino acid sequence ( X=Unknown, 
*=Stop codon, /^possible nucleotide 
deletion, \=possinlc nucleotide insertion) 


3612 


33980 


A 


3652 


1 


3063 


MSLEVDRSVETMCSGDEILLPD 

LPrCADVADPLWGPFPVQNCLS 

LARSDSREQGLVLVMESRNRE 

VVPPG VSYSKDGAKSLKGDVP 

ASEVTSKDSTFSQFSPISSAEEC 

GDDEKIKVDDPLTRRTCNQASG 

SAPQQDYDKLKAFGGENSSKT 

GLSPSGNMEKNKVVKREAEAN 

SINLSVYEPFKVRKLAEDKLKEN 

SDNVLENRVLDGKLSSEKNDT 

CLPGTAPSKTKSSSKLSSCSSAI 

MALSAKKAASDSCKEPV 


3613 


33981 


A 


3653 


1 


847 


MENKKVASPG WTCWECDRLF 

MQRDVYISHMRNEHGKQMKK 

HPCRQCDKSFSLSHSLCWFTNRI 

KHKGIRQGPDSRRTFTKRLMLE 

KHVQLMHGIKDPDLKE/TDRCH 

P*GGNRNKRRQPRSPVPSRSWK 

NQFWSSGLPKEQSLNH*KS*KS 

MFLRFTSALVRGFTTENLLQFH 

EHIPQHKSDGSSYQCRECGLCY 

TSHVSLYMHLFIVHKLKEPQTV 

FKQNGAGEDNQQENKPSHEDD 

SPDGTVSDRKCKVCAKTFETEA 

ASNTHMRIHGMAF1KSKRMSSA 

EK 



350 



WO 01/075067 



PCT/US01/08631 



SEQ M) 

NO: 



SEQ ID NO: 
of peptide 
sequence 



Met 
hod 



SEQ ID NO: 
in USSN 
09/540,217 



Nucleotide 
location of first 
codon for peptide 
sequence 



Nucleotide location of last 
codon for last amino acid 
of peptide sequence 



Amino acid sequence ( X=Unknown, 
*=Stop codon, /^possible nucleotide 
deletion, V= possible nucleotide insertion) 



3614 



3615 



3982 



3983 



654 



854 



009 



3655 



44 



95: 



VNSHSQLLQRE*NT*ESNLQGM 

*RTSSRJ<TTNHCSMK*KRIQTN 

GRTFHAHG*E/RVNIVKMAILPK 

KIQSDLTSHEISLEEMKKHNQG 

KEAAQRVLSQIDVAQKKLQDV 

SMKFRLFQKPANFEQRLQESK 

MILDEVKMHLPALETKSVEQE 

VVQSQLNHCVNLYKSLSEVKS 

EVEMVIKTGRQIVQKKQTENPK 

ELDERVTALKLHYNELGAKVT 

ERKQQLEKCLKLSRKMRKEMN 

VLTEWLAATDMELTKRSAVEG 

MPSNLDSEVAWGKATQKE1EK 

QKVHLKS1TEVGEALKTVLGKK 

ETLVEDKLSLLNSNWIAVTSRA 

EEWLNLLLEYQKHMETFDQNV 

DHITKW1IQADTLLDESEKKKP 

QQKEDVLKRLKAELNDIRPKV 

DSTRDQAAMLMANRGDHCRK 

LVEPQISELNHRFAAISHR1KTG 

KKPSWRRGVSNLGEMLVEVYL 

KALMSEDLRKGINQDEFSPTIY 

YFPITVFGSEGDLLLGKIRWIQG 

AYCLM1GQDVFMDTRLRVSAC 

FLKTKMKTVLVVFDQNEDNEG 

TVKELLQRGDNLOORITDERKR 

EEIKIKQQLLQTKH>JALKDLRS 

QRRKKALE1SHQWYQYKRQAD 

DLLKCLDDIEKKLASLPEPRDE 

RKIKE1DRELQKKKEELNAVRR 

QAEGLSEDGAAMAVEPTQIQLS 

KRWREIESKFAQFRRLNFAQIV 



GVHNGVEEL1LVRRMQKSPGP 
GEMESGSLEKEPLGTQTGPVPS 
E/EYGIGLSQS1STKHPETSPKDS 
RIRENDVTADGR rTEDHITADP 
GTTEDSVTADPGTTEDNVTVDP 
GTTEGSVTADPATTKDYVSADP 
GTTKDSVTADPGTTENFVTADP 
GTTKDSITADPRTTENFVTADP 
GTTKHSITVDPGTTEDSVTADP 
GTTKHS1TADPGTTEDSVTADP 
GTTEDETTKHGDTHLL*TTSVT 
AVKPTRLLTPN4G11L1SLAATTV 
TVVLFVGLGFIVKECFLPPLNPS 
TRV1YHPHVMDYSTP 



1616 



33984 



A 



3656 



200 



542 



CSPPSTRPGPGP/SGTAWPGPRG 
TKRSSPSSSSSSPSTTSTTTSSSSS 
SSSSSSSSAPPRGFSSTRPSPLRR 
LLPPSSSSPSSSSSSPSTTSTTTSS 
SSSSSSASAGGRRAGTRG 
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SEQ 10 

NO: 


SEQ ID NO: 
of peptide 
sequence 


Met 
hod 


SEQ ID NO: 
in USSN 
09/540,217 


Nucleotide 
location of first 
codon for peptide 
sequence 


Nucleotide location of last 
codon for last amino acid 
of peptide sequence 


Amino acid sequence ( \=Unknown, 
*=Stop codon, /^possible nucleotide 
deletion, \=possible nucleotide insertion) 


3617 


33985 


A 


3657 


132 


853 


EIDKKHRFLVSISLNSPSK*GEG 

DTPSRPHRARTGASVVPSPKFPT 

SLGRSALSRHPHQTTNPTRPLR 

KAGAAAFNAPRAGPLGTAWPG 

PRGTKRSSPSSSSSSPSTTSTTTS 

SSSSSSSSSSSSAPPRGFSSTRPSP 

LRRLLPPSSSSSSSPRSSSTGDEA 

AAAAPVA/SRGAGPGA/SAAAA 

AAAASSSPG/SGAGAGPGTGGG 

SPGRAASLAGAGAGPAGCSAA 

PPRRLPRLERLARRRAC 


3618 


33986 


A 


3658 


222 


373 




3619 


33987 


A 


3659 


3 


513 


1PAALSCCCPEWQALV*QILQDS 

SCCQSPRVPGHSCGKGTTLCVF 

SREWSLVSGSRCVSDGETSCTGR 

CCNAFLCYDLRFSWLFCTLDVR 

RGVA/GQGGRLGLDLGLSAVCI 

HQVWVMGSRCG*QLLAPGRVS 

RPRGRERGTHWSCWCRSPWM 

GSGWEAHSGAACLSGVFVP 


3620 


33988 


A 


3660 


3 


463 




3621 


33989 


A 


3661 


263 


1020 


SGLREPKQLQMLEL*RKMSQLS 

LEG**SSHNM/V*RL*KKCSDYS 

YRDYILSWYGNLSRDEGRTLPS 

ALGR\FWEIARQLHDRLSHVDV 

VRSCLQGCCEDLYSLISVT*KLP 

MPDMKNSQDLLCCT/PCLRNSD 

DEVRFLQTCSRVLVFCLLPSKD 

VQSLSLRIMLAEILTTKVLKPVV 

ELLSNPDYINQMLLAQLAYREQ 

MNEHHKRAYTYGPSYEDF1KLI 

NSNSDVEFLKQLRSVEGTVEKS 

GRRCVLVVFNN 


3622 


33990 


A 


3662 


1 


4314 




3623 


33991 


A 


3663 


2 


492 


ISAGVTGTSGLSAEATG1PGLSA 

GVTGKTGLSAGVTET1GLSAGL 

SARVTESTGLSAGVTGTIE*SAV 

VTETTRLSSGVTGTIGPSAEETG 

ATGLSAEVTGTTGSLAEVTGTT 

GLSAGVTGTIGSSAAGLSS/AP*! 

PSIPAFSGLVFILSCSTKF1CAKE 

WLFFV 
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[SEQ ID 
NO: 



SKQ1DNO: 
of peptide 
sequence 



Met 
hod 



SEO ID NO: 
in USSN 
09/540,217 



Nucleotide 
location of first 
codon for peptide 
sequence 



Nucleotide location of last 
codon for last amino acid 
of peptide sequence 



Amino acid sequence < X^linknown, 
*=Stop codon, /^possible nucleotide 
deletions-possible nucleotide insertion) 



13624 33992 



3664 



959 



AGLSLMGSi*ACHTGLESSLPV 
WILSAPSFPPHPVTSSPPISFHLC/ 
KLSLSH/CT*LGTVGALLPASSA 
THVHQAWPQWPATLMSHWNC 
YPREGEEIGYLPTSHPTPHYIPV 
LTTSA/HSAAPSHFGQSQAPIRL 
PPPPGAPS1SLSPLPQNLCKGYE 
RDPLPSRPPLRAVRSKKQKLGW 
RLAGPLSKSPDGINLPFLTSPLG 
CLDLSLPPGPGPTVLFSVSLWH 
STKLCQHQSLTGLGGQPGQQG 
SSSPSAVFRGSRDVSGVIAQRQT 
SQEKELESGL/CVLTSGAPSPSSP 
HPPYRGTSLFLFYLCILEKGKM 
VNKRDLCC 



3625 



33993 



3665 



180 



3626 



33994 



3627 33995 



3666 



3667 



426 



266 



CPQSLIAVEQRKPPPTGSQVLLQ 
PRAAQGTPLPTATPHGTSGDAQ 
KHLLQTW*NTWP*KKPGPSPT7 
VRRTQDTDQTTAQHPEGAKVQ 
GHDQFPGGSVHFGCRPAPSPPR 
RQG/PLAWHGAGADGFPH/GSP 
FPSSLTRRCTATPSVLKTSPYRK 
PLLHSCPSN* M YP* PTRPPPSPTS 
PTQLSLRT/ANVATCPPLWPLPL 
RRHLSQWVPPNWEPGAASGSS 
REHGGIXPAMPQPQCSAPSY/PPT 
EACLQSADGDQALSKHSADTN 
AS\RPKPRGSWCPPVTDEDAES 
DRGSGQQQSQRTPAEVLGKPQ 
VLERFLLPTQTKQEGSHDEETR 
HVKNCREGSTEKQGRHPLPARP 
SPASSKRLL/TPGPSPPAAKRLL 
RQGLLRPAATPCSASGGYLGTR 
QRALGAGALGGCEPTPATGEES 
RPCHLR'PLSPSDSSSLCPLGFA 
K/PHQARNAGLLGASTGMKAT 
KWAGACRQRTAKTEAWASSW 
QRVSDTKP/GSTRQKNKDSGSH 
PQYQAFDLRLTITAGFSAAEAS 
ELEGSCAAATQISSLQVACHGT 
SRPHNHVVDDUVTNSTAGPPSGV 
CGELENVMSGKPTQLVSEMLQ 
VR\PSPSGASFQQSLRMT*VSVN 
WTPPRPCI*NRP\AAPAETSPAPR 
T A/ST PN ASPQGPSARGFVEKW 
NGSHAARHPRYKPGTQ*PSGA 
ASTG/SPGTPPSPALPPCRASSLV 
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SKQ ID 

NO: 


SEQ 11) NO: 
of peptide 
sequence 


Met 
nod 


SfclQ ID NO: 
m USSN 
1*9/540,217 


Nucleotide 
location of first 
codon for peptide 
sequence 


Nucleotide location of last 
codon for last amino acid 
of peptide sequence 


Amino ncid sequence ( X=Unknown, 
*=Stop codon, /=possible nucleotide 
deletion, \=possible nucleotide insertion) 


3628 


33996 


A 


3668 


2 


1256 


CHCGPP/VKVEAYGSQVLKGVL 

AQVQLTVGPVGPRTHP VVIFPV 

PECI1GIDMLSSRQNPHTGSLTG 

RVWTIMVRXAKWKPLELPLPR 

K1VMQKQYHIPEGI VEISAT1KD 

LKDAGVV1PTTSPFNSPIWPVQK 

TDGSWRMTVGYCKLNQVVTPI 

AAAVPDVVSLLEQINTPPGTWY 

AAIDLANDFFPIPVHKAHQKQF 

AFRWQGRQYTFTVLPQGRWE1 

NMTK1QGPSTSVKFLGVQWCG 

ACQDIPSKVKDKLLHLVPPTTK 

K/EAQCLSGFRREH!PHL\PIYRV 

SRKAANFEWSPEQEKALQQVQ 

AAVQAAWPLGPYDPADPMVLE 

VSVADRDADWSCWQASI/GHK 

VGHAQQHS1IKWKWYIRDWAR 

ADPEGTTKGQGQRRWWQLAE 

RQ DSRDREA AIGERQ ETA VGKT 

ARDGEAVCD 


3629 


33997 


A 


3669 


349 


718 


AG PEGTTTAECP/l/CQQQRPI LS 
LRYGTISWG/DQSATWWQVDY 
IRTLLSWKWQSASAKTTIHGLT 
KCL1HHDIPHS1ASD*GTCFMAK 
EVWQWYCFSHSQDSRVQESRG 
G1GSCTTHHHPCSFPN 


3630 


33998 


A 


3670 


667 


960 




3631 


33999 


A 


3671 


1 


1371 




3632 


34000 


A 


3672 


1 


942 


M VGKAK WKPLELPLPRK1 VNQ 

KQHHIPEGIAEI AAT1KDLKDAG 

VVIPTTSPFNSPIWPVQKTDGS 

WRMTVDYCKLNQVVTP1AAAV 

PDVVSFLEE1NTSLGTWYAAID 

LANAFFSIPVHKVHQKPFAFSW 

QG/QQYTFTVLPQDYINSLAL*H 

NLIWRDLDYRLLLQDITLVHY! 

DD1MLIGSNDHKVGGAQQHS1I 

KWKLYIHDQAQTGPEGTTTSV1 

AQWAHEQSGPGSRDGGYAWA 

QQHGLPLTKADLATTTAECPVC 

QQQRPTLSPRYGTIPSLPLTKAL 

TLQLKKCSSGPMLMEFTGLAM 

FPI1LKQLD 
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SEQ ID 

NO: 


SEQ1DNO: 
of peptide 

sequence 


Met 
hod 


SKQIDNO: 
in USSN 
09/540,217 


Nucleotide 
location of first 
codon for peptide 
sequence 


Nucleotide location of last 
codon for last amino acid 
of peptide sequence 


Amino acid sequence ( X^Unknown, 
*=Stop codon, /-possible nucleotide 
deletion, \=possible nucleotide insertion) 


3633 


34001 


A 


3673 


1 


1270 


MGDPSRFvRTCRAMQAKYPLVF 

KGCGVCWGSLDPRCRVASQV 

WPIPKRLSRGWPFrfNAVGRQV 

SDWKSGQDFADFGTTHQTGFS 

PAGANQRGPLAATLSGPGGEG 

QSAVARLTGEKKNHPGAQYAN 

RLSPRVGRFINAAGTTGFPTGIC 

RAVSATQLMILCLLPGYLCNGK 

RKLSAIQGLLDNGSELSLFPENP 

KRHCGLPVKVGAYGGQKTDRS 

WRKTVDYCKLNQVVAP1VAAV 

PDV/VVSLLEQINTSPGTWYAAI 

DLTNAFFSIPVHKAHQKQFAFS 

WQGQQYTFTVLPQGRWEINMT 

KIQGPSTSVKFLGVQWCGACQ 

DIPSKVKDKLLHLVPPTTKKEA 

QHLTGLFGFRRKYIPYLGVLLC 

P1YQVTRKAASFQWRPEQEKAL 

QQVQAAMQAALPLGPYDPAGP 

MVLEIAVADTEAVWGH 


3634 


34002 


A 


3674 


1 


1978 


LTIYAVNLSLILPQGDLWPFTRV 

TVH*GKGNDQTFQELLDTGSEL 

TLIPGYPKRHCCPPVKVRVYGG 

QVINGVLAQV*LTVGPVGPRTH 

PVVISPVPECIIMLSSWQNPHIGF 

LTGRARAIMVGKAKWKPLELT 

LPRKIVNKKQYH1LGGTVEISAT 

1KDLKDTEAV1 PTTSPFNSPIWP 

VQKTDGSWRMTVDYCKLNQV 

VTPIAAAVPDVVSLLEQ1NTSPG 

TWFEWSPK\KALQQVQAAVQA 

ALPFGPYDPADPMVLEVSVAD 

RDAI WSLWNAA1GESQRRPLGF 

WSKALLSSADNYSPFERQLLAS 

YWALVETERLTVGHQVTLRPE 

LPIMNWVLSDPSSHKVSGAQQ 

RSIIKLKWYIHDWVRAGPEGTS 

KLHEEVAQMPMVSTPATLPSLS 

QPALMASGGVPYYQLTEEEKT 

RAWFTDGSARYAGTTQKWTA 

AALQPFSRTPLKDSCEGKSPHH 

PVIAQWAHEQSGHGGRDGGYL 

WAQQHGFPLTKADLAMATAE 

CP1CQQQRPTLSPRYGTIPQGDQ 

PATWWQVDYMGPLPSWKGQR 

FVLTGIDTYCGYGSAYSARNAS 

AKTTIHGLTECLFHCLGIPHSIA 

SDRGTHFMDKEAPSASVLGLA 

LALLAPQLADSLLCDPVI VKGT 

DEAEYFQSVREEPDSGVKRKK 

MLKSGKNY 
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SEQII) 

NO; 


SEQ ID NO: 
of peptide 
sequence 


Met 
hod 


SEQ ID NO: 
in USSN 
09/540,217 


Nucleotide 
location of first 
codon for peptide 
sequence 


Nucleotide location of last 
codon for last amino acid 
of peptide sequence 


Amino acid sequence ( \=Unknown, 
*-Slop codon, /=possible nucleotide 
deletion, \=possible nucleotide insertion) 


3635 


34003 


A 


3675 


1 


746 


MGK1VQPEKAVSAKAGVCLKG 

CDCSEYKVQCEWQDTSPKYLG 

IVLSFGEEPVTHLRWDLHAWSY 

ALSKVIST1CRRGKFSEFKAHTA 

PVRSVDFSADGQFLATASEDKS 

IKVWSMYRQRFLYSLYRHTHW 

VRCAVKFSPDGRLI VSCSEDKTI 

KIWD1TNKQCVKNFSDSVGFA 

NFVDL*PPSGTMP*PSAGS\DQT 

VKVWDVRVNKLPTALPRMVY 

YGAKCHLWGCWSFTENSELSF 

QLFCTSIPIWF 


3636 


34004 


A 


3676 


5 


812 


AAGSAGLPATPQPRARRVGRR 

RLGPGARGAGGAGGAAGCRAL 

RATARAAGSQPGPHSPGRTARS 

ARK*RLRRPESNKVRVCGPHSP 

APRTPPSSPGIQHAGKPRARRPL 

PPPGAGVGLGIVPGLGLGRAGA 

DVAGRVGPGAGVPGCCREGAR 

RPG SG RRA A P V LS P LC\PG LQT A 

RAAAGPAPGA/GWP*VRRLEPA 

EALPSGMFMMRKSCSVALTSSL 

SSSPSSSSSSSSSSSSPSLTRPDVS 

PRVTAATGDMYRGSFSGLTKA 

LRTWPR 


3637 


34005 


B 


3677 


1 


1071 




3638 


34006 


A 


3678 


1 


169 




3639 


34007 


A 


3679 


2 


189 




3640 


34008 


A 


3680 


3 


352 


SKHNLKLTATSQPHRPMQLKP 

ACVPPVLSSPHMWGRSDTSEGP 

AH*PPA\AWRVCVVLGL*ASPP 

AKLQAQHQAGSTRPVDRQAPS 

VLTAPPLVWPPFPQGICSKWGA 

QFIGKRGQGH 


3641 


34009 


A 


3681 


8585 


9026 


ERYKFFSAASPNIL1LLTFFKIVV 
RPL1TKENLYLEILIRHSLLCSVL 
TLVCVFCCPVFIGSCSSKRLTTA 
WTHSTGLCAAMSSPRPGGGGG 
KGGPAPWAGKRAGSGG*GEGR 
GKERVCGVQAPSVPTGVGMGG 
QRRAGVGGPRAAP 


3642 


34010 


A 


3682 


2 


484 




3643 


3401 1 


A 


3683 


1499 


1793 


ihsiesspiphw1gglrlmlcivt 
rlnfeiclvkhfikqckvveht 
qqyewhrvlhlkkk^qalnlk 
knlqtvgdkkl* vsslvhgetn 
scrskalal 


3644 


34012 


C 


3684 


I 


1044 
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seo in s 

NO: o 

s 


►EQ ID NO: i> 
f peptide t 
equence 


*let S 
tod i 

C 


ir/\ id MA- i> 

►E,v£ '™ ' 

n USSN 1 
19/540,217 c 

s 


*UCICUIIUC i 

ocafion of first c 
odon for peptide ( 
equence 


Nucleotide locution of last / 
otlon for last amino acid * 
>f peptide sequence t 


Vmino acid sequence ( X=Unknown, 
=Stop codon, /^possible nucleotide 
Iclction, \=possible nucleotide insertion) 


3645 : 


54013 


\ : 


3685 1 


5504 3 


5970 


ERYKFFSAASPNIL1LLTFFKIVV 
RPL1TKENLYLE1LIRHSLLCSVL 
TLVCVFCCPVFIGSCSSKRLTTA 

VV 1 n o 1 UL^rtrtivioor r\rNj\jvjvjvj 

k r r*.r.PAPWAGKRAGSGG*GEGR 
GKERVCGVQAPSVPTGVGMGG 
QRRAGGGEGKGALARRLGGG 


3646 


34014 


B 


3686 


1 


2178 




3647 


34015 


A 


3687 


1 


2424 


MLTVIHSEMQAAKVSDGNEELI 

GKWNLLGIERPWGPRRDWSGL 

HGPGPGTPTARPRPLRDSSQNT 

WRLQLKPRLKGGPGAQNARM 

NEAWQPLPRFQRIYEKTWVPW 

QKHDAGAEPSQRTSTRAVPRGS 

MELEPPHRAPRAVRRVPQFSRF 

QNGRSTS1LHPVPGKAAGTQLK 

PVRADLVAALYKATGAELPKA 

LGAHPLHQCPLDVTDELLEKIA 

SRSQNI1EIN1SDCRSMSDNGVC 

VLAFKCPGLLRYTAYRCKQLS 

DTSIIAVASHCPLLQKVHVGNQ 

DKLTDEGLKQDNQPQCIEGNFE 

SRMHAQGRTLVQERPKKTVNFI 

TVCLLGPVQAGSKGQGRVVNG 

KVLTSTANLRRISVDGKSEKSV 

KDAEKAFDKIQQPFMLKILNEL 

GIDGMYLK1VRAIYDKPIANIIL 

NEQKLPWVVDGTGRCGAGGS 

VTGEARAMQVGPQWGKGRLRH 

GGLQVP1PALQGGS*GPARN*A 

QQLLAQRJKYL* IQLTRDVKDL 

FKEN*KPLLICE1KENTKKWKNI 

PCLW1*RIM1VKIAIL/PKVIYRFS 

AIT1KLPLTFFTKLEKKTTLNF1 

WNQKRACIAKTILGKKNKDGG 

IMLPDFKQYYKPTVTKRAWYW 

YQNRYIDQWNRTETSEITPH1Y 

NHLIFDKPDKSKQWGKDSLLN 

KWCWENWPA1YRKLRLDPFLT 

PYTKINSRWIKDLNVRCTTVK1 
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SEQID 

NO: 


SEQ ID NO 
of peptide 
sequence 


Mel 
hod 


SEQ ID NO 
in USSN 
09/540,217 


: Nucleotide 
location of first 
codon for peptide 
sequence 


Nucleotide location of las 
codon for last amino acid 
of peptide sequence 


t Amino acid sequence ( \=Unkno\vn, 
1 *=Stop codon, /=possible nucleotide 
deletion, \=possible nucleotide insertion) 


3648 


34016 


A 


3688 


453 


1508 


KAPQAPNINSYCLQVEECCQKG 

ISVDLSTGMTSTGVVP/HVNEQ 

VAGEKEEETNSVATLSYSSVDE 

TQVRSLYVSCKSSGKF1SSVHSR 

ESQHSRSQRVTVLQTNPNPVFE 

SPNLAAVEICRDASRETYLVPSS 

CKSICKNYNDLQIAGGQVMAIN 

SVTTDFPSESSFEYGPLLKSSEIP 

LPMEDS1STQPSDFPQKPIQRYS 

SYWRITSIKEKSSLQMQNPISNA 

VLNEYLEQKVVELYKQYIMDT 

VFHDSSPTQILASELIMTSVDQI 

SLQVSRJBKNLETSKARDIVFSRL 

LQLMSTEITEISTPSLHISQYSNV 

NP*RGCFHYCLAFT*T*SNTLSI 

YSENVQEGLVKGN 


3649 


34017 


C 


3689 


57 


230 




3650 


34018 


A 


3690 


2 


123 


WWKV*KKYSGFKVFL*HQH** 
PRRPLQSLFS*MPWKRIAK 


3651 


34019 


A 


369 1 


"4 




LMSLLTSPHQPPPPPPASASPSA 
VPNGPQSPKQQKEPLSHRFNEF 
MTSKPKIXHCFRSLKRGVSSAPE 
SCLSGVLWLHVWFCITNFVCE 


3652 


34020 


A 


3692 


1 


2037 




3653 


34021 


A 


3693 


2 


1079 

f 
t 
[ 


NLSKKYQPKKNSKEEEEYKYTS 

CKAFISNLNEMNDYAGQHEVIS 

ENMASQIIVDLARYVQELKQER 

KSENDHRVSGASRRAPLPGPFR 

RLRPFTPDVGGEEAAANQAEVQ 

* YPSLKWNSKGKTNGTRNGTK 

CGKEHSPTLHQSRQGTVIQSAN 

RPSVA*SYRAPLHPSPH*KLAP* 

VPAFSSSRVFPMLSSFSL/YISTD 

DQEGLYSLYFHKCLGKELPSDK 

FTFSLDDSQLVIEAYKSGFEPPG 

DIEFEDYTQPMKRTVSDNSLSN 

5RGEGKPDLKFGGKSKGKLWP 

hlKKNKSPKQQKEPLSHRFNEF 

VITSKPKIHCFRSLKRGIQPPDG 

MEKQDDTMASSFTFSLSLDYEM 

D VIEKAE 


3654 


34022 / 


\ 


3694 


- 


lie . 

_ 1 J 1 

/ 
F 
I 


^lAQDYGAMGDLVLLGLGLGL 
\LAVIVLAVVLSRHQAP/C*PPA 
r AHAA VAAHSKVFSNIVRERV 
CTQEAERA 


3655 : 


54023 / 


\ : 


5695 


: 


>08 r 

/ 

F 
F 


^iaodygamCiDi vi i gi cm r.A\ 

\LAVIVLAVGLSRHQAP/C*PPA 

: AHAAVAADSKVCSDIGQRTC 

IDATPT 
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SEQID 

NO: 



SEQID NO: 
of peptide 
sequence 



Met 
hod 



SEQ ID NO: 
in USSN 
09/540,217 



Nucleotide 
location of first 
codon for peptide 
sequence 



Nucleotide location of last 
codon for last amino acid 
of peptide sequence 



3656 



34024 



696 



164 



Amino acid sequence ( \=Unknown, 
*=Stop codon, /=possible nucleotide 
deletion, \=possible nucleotide insertion) 



MRYRY1 P V RMAEV RT/SDETKC 
WECGATGTF1HCWLANIQQHT 
LSRLFTCLCSC _____ 



3657 



34025 



3697 



46 



659 



3658 



34026 



1698 



376 



LAGPRCTTSLTPSEGG/LPPPDSL 
GYTVHPPDSQGHTGPLPAREGT 
GSHRFGVE/VRQRRWERGEAPL 
LQLSPPAGRPPRRPHPCRPQHLP 
SAAISEAATARGPRNRSQAAAA 
AADPDNLRVARG/PRSTRSSAV 
DAGPPP\SASPGFP*SSSQQRPSP 
EKTGSEVYSAY1PANC 



3659 



S4027 



3699 



2148 



MALSPWTPGLGAGEKLVQAAA 
VSTGPSLELCTLPSTLGSSVAVE 
ALEQLFVVECVRDARRLNLFE! 
NT1KMR1TRTENE1ELLKKKITD 
LTKYNEALGEKQEELARKHAR 
FVLSLNQTMEKKAT'lTVYINET 
YTKINLKREDIALQKKCIQEAEE 
LMEKERAEYL1RKQELTAQ1NE 
FENTREVKRMETYQKK/QRIG*! 
TN*NVKNKRNSY\FSAAVLSDH 
NLEIARLHESIRYWEQEVSELK 
KDLAILEAKLCFFTDNKEKLDD 
ISNDEKNEFLNKIKQLVETLHA 
ARMEYKDLREKMKTLARQYKI 
VLSEEEKAFLQKQKIHDENQKQ 
LTFISQKEYFLSQKRVDIKNME 
EGLITLQELQQVILSFMSSVYSK 
PNLSHSRGLTCCSFPLYLQMMT 
PFPCVITQWKMACLRKKHARW 
TAKIKAEIQAITEKIQNAEVRRI 
ELLNETSFRQQE1SGFVAQIEKL 
TTELKEEEKAFVNKEKMLMKE 
LSKYEEIFVKETQ1NKEKEEELV 
EYLPQLQVAEQEYKEKRRKLE 
ELSNI1TEMWGFLFEQEDVKQEL 
QQLRDQESKKNKDHFETLKNL 
ENGFY1NDQKADLLLLENKKLK 
EYILYLKNN1EKYREGQEALMH 
TSSDLSRQLIAQEGLLQVEEQG1 
QWWIRQSPKASQVGKPTVQPS 
VCGQRPKSPCQTTGVMPRVQK 
LKNLESNVRGQEASSTGERGIL 
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SfcQ ID ; 
NO: i 


5EQ H> NO: 

peptide 
sequence 


Viet ; 

hod < 
1 


SEQ ID NO: 
n USSN 
[19/540,2 1 7 


Nucleotide 
ocation or first 
co d on for peptide 
sequence 


Nucleotide location of Inst 
rodnn for last amino acid 
jf peptide sequence 


Vmino acid sequence ( X^linknown, 
*=Stop codon, /=possible nucleotide 
deletion, V=possible nucleotide insertion) 


3660 


34028 


A 


3700 


1 


2658 


MQAPYRCQRTGWLQQKRLKA 

GLWGLESSSWSLGPLGQAAQQ 

ELTSAPGQFRLPPPPQAPERPTA 

GGSASLGPPLP/PGKLSEVPEPS 

RPGRPRRPPSTWAPPGGP/GASA 

LPVVPG/HRGARTRGASTRGAS/ 

EAGPHLPIPVTSNAPGHAGGW\ 

GAPSHQNHASPCTGRGPQPAGE 

LRQA/G EQFPN S WG RRGSCRTC 

SVVLGHTEPRPEPAHVLVR\GN 

PGSPVGAAWGNEA/GHPRAPG 

AQRGG*RSPGLRE 


3661 


34029 


A 


3701 


31 


556 




3662 


34030 


A 


3702 


3 


1394 


RXKELQHKiDEMEEKEQELQA 

KI EA LQ A DNDFTNERLTA LQEN 

QTRAKESDFSDTLSPSKEKSSD 

DTTDAQMDEQDLNEPLAKVSL 

LKDDLQGAQSEIEAKQEIQHLR 

KELIEAQELARTSKQKCFELQA 

LLEEERKAYRNQVEESTKQ1QV 

LQA\QWQRFH1DTENLREQKD\ 

NEIASARDELHSARDEMWLVH 

QAAAKVASERDTD1ASLQEELK 

KVRAELERWRKAASEYEKEV T 

SLQNSFQLRCQQCEDQQREEAS 

RLQGELEKLRKEWNALETECH 

SLKRENVLLSSELQRQEKELHN 

SQKQSLELTSDLSILQMSRKELE 

NQVGSLKEQHLRDSADLKTLLS 

KAENQAKDVQKEYEKTQTVLS 

ELKLKFEMTEQEKQS1TDELKQ 

r^KIXJI kTI 1 RFKCiMNPSIl OPVP 

ARIHRPIPGFPDMVIRSIVERKK 

PWPWMPMLAALVQVTAIVLY 

VPGLARASP 
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SKQ ID 

NO: 


SEQ ID NO: 
of peptide 

sequence 


Met 
hod 


SKQ ID NO: 
in USSN 
09/540,217 


Nucleotide 
location of first 
codon Tor peptide 
sequence 


Nucleotide location of Inst 
codon for last amino acid 
of peptide sequence 


Amino acid sequence ( X»linknown, 
*-Stop codon. /=possible nucleotide 
deletion. \=possible nucleotide insertion) 


3663 


34031 


A 


3703 


I 


1 133 


LEEKEQELQAKIEALQADNDFT 

NERLTALQEHLLSKSGGDCTFI 

HQFIECQKKLIVEGHLTKAVEE 

TKLSKENQTRAKESDFS\DAVSP 

GKD*GSDDSTDAQMDEHDLNE 

PLVKVSLLKALLEDYRGGYRN 

QVEESTKHIQVLQAQLHRLHID 

TENLREEKDSEITSTRDELLNAR 

DEILALHQAAAKVASERDTDIA 

SLQEELKJCVRAELERWRKAAS 

EYEKEITSLQNSFQLRCQQCED 

QQREEATRLQGDHTDEAADLP 

LSRHSVSDPGVSCTQEEIQEAR 

G LTLLCFSKIKCSQKQSLELTSD 

LSILQMSRKELENQVGSLKEQH 

LRDSADLKTLLSKAENQAKDV 

QKEVKRKDIMSPIMVGLKAKS 


3664 


34032 


A 


3704 


1 


540 




3665 


34033 


A 


3705 


1 


280 




3666 


34034 


A 


3706 


2 


416 




3667 


34035 


A 


3707 


309 


908 


LPSRGAGLGTCRPPCLSLPLLP 

WAPVLPEPPRRVPPPAPRRPVG 

STTQGLRSASTRR/VDWQAAPP 

AALVWDPLGEASWAP/GVWCA 

AIDLANAFFSIPVHKACQKQFA 

FSGQGQQYTFTVIPQRYISFPAL 

CHNLI/RRDIDCFSLLVVHFAWK 

EKWSDVRLGTDSWAAASGLA 

GWSGTWKKHDWKTSPLVIHEQ 

KFCFLFP 


3668 


34036 


A 


3708 


I 


2973 




3669 


34037 


B 


3709 


1 


1053 




3670 


34038 


A 


3710 


I 


1 178 




3671 


34039 


A 


3711 


3 


247 


DCLRVLWCPPV*F/QRSPSLQQP 
L/RPGFEPLVGRHLMRPARSWR 
PQPSSASAGLPSSPFRDGCHRFR 
ASWALGGRAAEGEVAI 



361 



WO 01/075067 



PCT/US01/08631 



SEQ ID 

NO: 


SEQ ID NO: 
of peptide 
sequence 


iMct 
hod 


SEQ ID NO: 
in USSN 
09/540,217 


Nucleotide 
location of first 
codon for peptide 
sequence 


Nucleotide location of Inst 
codon for last amino acid 
of peptide sequence 


Amino acid sequence ( X-Unknown, 
*=Stop codon, /=possiblc nucleotide 
deletion, \=possible nucleotide insertion) 


3672 


34040 


A 


3712 


137 


2176 


LKNPPQTHPRRGHLLLISVWGH 

ILRACGA WQEAKPKAKWPQIP 

EEKEEGQAPRACTLPGCWRLL 

RRGQEEKEENWVPPACTLSGC 

WRLEA VRQQQREGDGDFGAAS 

CSDLAFRCASSQNPRSLEPVASS 

PERRRRQPSRAPLGWALKEPGS 

ERSPPLLSCVEALQPPFLLGLGS 

GAFCLTRGEKGSPDQDPFCLHS 

PWMLEAGGSDAATARGDFGA 

ASYSDLAFRCASSQSPRSPEPVA 

SISERRRRQPSRGFQ1LRSSGAFL 

LDREHVCLASSASTTGLGSPRP 

SWSHQVASNKGLKPGLRGCWS 

DGERGTTLEDTRVLLSNPLLLR 

KGGRKVSTSRLMQLCSVVEKY 

CPWFLDQGTMNIEI WEKVARA 

LKKAYRDGAEDIP1NI WSVWAL 

VHPTLEPFHTDHDEEESEEEGE 

YNEVTKEVTEQFCLPAKAAKE 

GGNPSLTSPQQLTTETEAEIQLI 

EKQVHKAQ1NRIDPEKTLDLLIF 

PTQHSP TGGVVQEQDLVEWLF 

LPHSNSWTLTPYLDQIATLIGN 

GRTQIVKLHGYDPGKIIVPLTK 

AQIQQAFINTLNWQTHLADFM 

GVLHNHFPKTKLFQFLKLTNWI 

LPRITKFKPIECSENVFTGRSSN 

GKASYSRSKNKVFQTSYTSAQ 

KAELVAVIEVLTAFEMPVNV1S 

DSAYMAHSTQL!E/TAQL*FHTD 


3673 


34041 


C 


3713 


1 


784 




3674 


34042 


A 


3714 


87 


447 


A VQRRSG VGPACLSCGSANPGP 

PPGTSPGAGAAPGGGRWARAK 

SGPESPPGT/GPPQPA'APQ/AAG 

PKTRAGVSFLSPPLASSPGHANF 

GPDSFLGDGVMRQA*RSENKQ 

DPA\GTPG TWVR 
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SEQID 

iNO: 



SEQ ID NO: I Met 
of peptide |hod 
sequence 



SEQ ID NO: I Nucleotide 
in USSN locution of first 
09/540,217 codon for peptide 
(sequence 



Nucleotide location of last 
odon for last amino acid 
of peptide sequence 



Amino acid sequence ( X=Unknown, 
=Stop codon, /=possinlc nucleotide 
deletion, \- possible nucleotide insertion) 



3675 



4043 



715 



435 



RGPSGPRTVSPSPAGASSVGGPP 

VQAWPCSLCVGSLEPRGSIGGP 

PKGLQLWCPRASWFLGDYACP 

LLASAPVLAACKTLCQTPAVPA 

SL\G*RPLVAVKTHVAAQPFLRI 

KHLAAVLADKSAPGLRPVCGT 

A/GFAGYLCLPHSLPSPDG\EPV 

DVSTLDSAEYCQLGLGG1CRGP 

GR*EGGHGY/RGSEKPHSTYPSS 

PSLSG/EPENRG/DPGVAQEP\*P 

PPREQAGPFSPFVILEAAPFSAG 

ACFPGSEAPGGSSPPN\GSAVGL 

WRGRCPPGPRSL*R1AAAWPEK 

RCLDSWKG/RRDGAARGVGTA 

ATFSPPFASRLVLPGEASLGTPG 

VVFLLRAGEPSASGFPGPAWRE 

STAGASGGGCCGHGPCSGLRA 

AGLPSGAGSW/RGDCCHLGMG 

EDPLG/PW*SSGTPASARGSQEV 

PAT*GRAGGRAARHPQGARJLPS 

GPPG/EPGSPGFWHRKESQSTLT 

FLGAQGSSSPLADLGSLGASAG 



3676 



34044 



716 



756 



3677 



34045 



>717 



131 



MNDAGNHHSHQTNTRTGNQTP 

HALIHKRKLINENTWTQEGEHH 

TLEPFGGTTDRIVSPSHTRSPDM 

AIAMFQSSGCSVVPDT1PRPQYQ 

CRSRHSVLLTSNLTVPMQSCVK 

PPYMLLVGNIKIWMMMQTVRC! 

NCHVYTCITSHFDSRKSVMLVL 

AREG1WILVTLPRPWESSLSIRLI 

NEVLQR1LKRSKRFVFTLIAVIM 

GLITVTALATTAGMALHQSVQ 

TAHFANDWQANSNQMWNSQQ 

GIDQ*EHMDTGRGTSHTGAFW 

WNNRQNSFPFPYSQSRHGNSQF 

PKFWVFCCPRYHPSPSV\QCRSR 

HSVLLTSNLTVPMQSCVKPPY 

MLLVGNIKIWMNNQTVRCINC 

HVYTC1TSHFDSRKSVMLVLAR 

EGIW1LVTLPRPWESSLS1RLINE 

VLQRILKRSKRFVFTL1AVIMGL 

ITVTALATTAGMALHQSVQTA 

HFANDWQANSNQMV/NSQQGI 

DQILAAI 
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SEQ II) 

NO: 


SEQ ID NO: 
of peptide 
sequence 


Met 
hod 


SEQ ID NO: 
in USSN 
09/540,217 


Nucleotide 
location of first 
coUon for peptide 
sequence 


Nucleotide location of last 
codon for last amino acid 
of peptide sequence 


Amino acid sequence ( \=Unknown, 
*=Stop codon, /=possible nucleotide 
deletion, \=possible nucleotide insertion) 


3678 


34046 


A 


3718 


2 


424 


CGRKSRG TALPTGSSPQSGPAA 

PGHSAASALHPTP/SPPPHPL\PP 

AA TGDIDGNRYPATPMTKYPS 

ASARRPVHRPTCSGGGSHTNHA 

ESLPPLTPLEEADTHPPGGSQ*T 

RPPHCIRTGSCLPPPREAPYTRR 

ERRRHPP 


3679 


34047 


A 


3719 


1 


418 




3680 


34048 


B 


3720 


361 


1371 




3681 


34049 


A 


3721 


! 


469 


PGTCRGSTGQP*EACWRSP*SV 

RNTRCPVREEPASPGWSSCLTS 

PSARGWWACS*RLPSSSCPGST 

AGSSSGTLCREAAPCHR*AACS 

DGKPPGMPRSTRRLGPSGARSG 

SARRCPCGDGPESLRGHAPARA 

ATQAPDPSTQSSASSATPRAPPL 

L 


3682 


34050 


A 


3722 


117 


871 


GPQSSAGNAGPQRRRTTLGVPR 

TWHPG PAA*AGNSCHISFYSSR 

FQPFLGVTSVLRGSSVSVSGIPD 

HLGQPRSSQEPSRPENAAAQM* 

TGCPGYAGCTVA*MKGRAELQ 

GLRTIAAQPGQWLTLLPRCPST 

RRLGPSGARSGSARRCPCGDGP 

ESLRGHAPARAATQAPDPSTQS 

SASSATPRAPPLLGLCGGGC*G 

DRRSQQGTE*A/VAVPGMLGGP 

SPFSQPEHPSAFAQPSSCLPLGL 

DFKLLIPSQ 


3683 


34051 


A 


3723 


1 10 


1017 


EAANEPKHLHQLRHAGLGQHR 

QAPRPQGRPFARPHQGQDQTD 

RLHHLQGGGRHGARGHLHQA 

GAGQSAPAPKGAHVQGPCGCH 

ESTGPVEH*SHGERPKHRCPRP 

AL*EHGHENPHK*SSPHDQR*Q 

TADPEGDN*SQCCPTAN*IPLRK 

LWLRG*DLCGRSHGQQ*PHQG 

W/HLDAQLLTPASSSTLCPTPLQ 

QPLHQLRHAALAQHRQSPPAA 

RTAPLARPHQGQDQPDRLHHLR 

GGGRHGARGHLHQAGAGESAP 

APKGAH VQLVSKQLGGVAAEA 

HVDSSGLWVSPGPRHN*YKSKS 

SRL 
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SfcQ ID St 
NO: of 
sc 


^ 11) iN\J. iviei 
peptide hod 
quence 


SEQ ID NO: Nt 
in USSN \oi 
09/540,217 co 

se 


ldcntiile 
cation of first 
don for peptide 
quence 


Nucleotide location of last Ai 
codon for last amino acid *= 
of peptide sequence d€ 


mino acid sequence ( X=Unknown, 
=Stop codon, /=possible nucleotide 
Iction, V=possible nucleotide insertion) 


3684 3< 


4052 A 


3724 3 


11092 L 
C 

1 * 

K 
\ 
P 
C 
> 
( 
( 
( 
1 
1 
< 

1 


VEPGRLLEAQGFDKNKR*RRR 

,RVCGRGGEAPAPGQGQGQPD 

NKGKEEV*NSSE\EESSEVSLP 

LTSREQEIPSLACEFKGDHLKV 

^TDSQLQDDASGQNESEMFDV 

LTSLT1SNEESLTCNTEPPKEG 

3EARPCVGDSASTPKVHPGDN 

/GTKVETPKNFTEVEENMSVQ 

jGLSESAPQSNFSYTQPAMENI 

JVRETQNSKEDKQGLVCSSEVP 

3N VG LQSSCP AKHG FQTPR VK 

<LYPQLPAE1AGEAPALVAVKP 

lLRSERLYPELPSQLELVPFTKE 

3LKILEPGSWLENVESYLEEFD 

5MAHQDRHEFYELLLNYSRCR 

KQLLLAEAELLTLTSDCQNAKS 

RLWQFKEEOMSVQVF 


3685 


34053 A 


3725 


182 


(771 


QTALSCARHGRSAAFVWRPNR 

APVWRSGFRGVAAGSALVHST 

ALPSRRQPPERRSEHDCLRCRA 

LCGTKPQG LS Y/TG ?! WG LG K V 

PEAAAALDLGVH*PLFHLPLLD 

SESRKPGRGLAAPPPMPARWGL 

SCLEQVGHTRKEGGGQGCRPW 

PPCWSPVSO 1 Kuurl 1 I IvLtviSAJo 

AALHVRASYCLMENPPEPPSIV 


[3686 


34054 C 


— 3726 


769 


"1981 

1 1 Q-7 




3687 
3688 


34055 C 

34056 A 


3727 
, 3728 


1 158 


LGSVSSFASCTLGAPGYSPTAF 
VAL*SVGPWGRJVKVPGHPGS 
WEMHFI1SM 


3689 


34057 A 


^ 3729 


229 


1496 


VTGLQNLVLSIVTESGKTHLLSf- 
SSHGLEEHSQLPGCSGTLTVRP 
QGPT/GSQGNRGCDRVAQGSQ 
GAGGERGDRSQAPVPAPARDS 


3690 


34058 t 


^ 3730 


167 


769 


" FLTRETGDPTGRSSSHGKHPVA 
VFP**PTRPP*TIWEITHGCGRR 
AGRCPGTGPDGP\SGRGGPRCW 
PSGHLAATGGLGPSCGRLGAN 
RGEAGPAGFTVCSPLSGWRTPY 
THHFPASRMSWHLDYASPRTY 
RSQGNRGCERVAQGSQGAGGE 
RGAGSQVPVPAPARNK.DPAK.R 
QKPRPPLLSSPTARLIGLFPRAD 

SCRSC 


3691 


34059 


A 3731 


234 


543 


ALDQVASLPIMVPASKQNTATS 
CCRLGYMSFDLGPAAATIFFPSP 

AM VISQLPGCPu 1 L 1 MKrVUr i 
/GSQGNSGCERVAQGSQGAGD 
ESGDGSQVPVPAPARD 
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SEQ in 

NO: 


SEQ ID NO: 
of peptide 
sequence 


Met 
hod 


SEQ ID NO: 
in USSN 
09/540,217 


Nucleotide 
location of first 
codon for peptide 
sequence 


Nucleotide location of Inst 
codon for last amino acid 
of peptide sequence 


Amino acid sequence ( X=Unknown, 
*=Stop codon, /-possible nucleotide 
deletion, V=possible nucleotide insertion) 


3692 


34060 


A 


3732 


1 


3695 


MGKRSFERVLVDKCDSGRSCL 

RKQHENECAFIQILDTQSLMIPC 

QRGSFRLADSQHTDRVLCTLM 

AEKWDRKALSYTRNSFRAQIRL 

RKTRFQGKGCMICKKSRVLPY 

QAAYVSQHGSACQPSSHLPSVG 

SLSSTGDDEEEEEIVHMGNAIM 

SFYSALIDLLGRCAPEMHLIQTG 

KGEAIR1RSILRSLVPTEDLVGII 

SIPLKLPSLNKDGSVSEPDMAA 

NFCPDHKLAPMVLFLDRVYGIK 

DQTFLLHLLEVGF 


3693 


34061 


A 


3733 


1 


2523 


MKQFLLYLDESNALGKKFIIQDI 

DDTHVFVIAELVNVLQERCHTR 

LGYTEFLVAWRVTFGLCVEAV 

TLHLKYQILIRGLLEMMSFSDA 

DILKQLPVTVPGLFPASLSPSSL 

LGNSPPSWLRFTNSESKVSAVSS 

PSATKTLSTGIGKLDPGHKEMA 

EESELLKNKMQAPPLSRCPESQ 

KCQHQLRLHHWKPSVRHQVKR 

RSPAVLRSAMPPADCPAVLEAT 

TATHPEKGTALSKHLPSSDSMS 

LKVDVEALENSPGATYIWKGG 

KVTRDSQPKEQGKGDLKKKKK 

GKLPKNYDPKLTPDPERWLPM 

QECSFYQGRKKGKKKDQMGK 

GTQGATAGASSELDARKTVSSP 

PTSPRPGSAATLSASTSNIIPPRH 

QRPAGAPATKKKQQQKKKKG 

GKGFPVLREITVVKVDTLVVFQ 

1LEERLSVFH1QYDTSYPFSTVDI 

EDHECAVWLLLRKSKSDDKTT 

RLEAVREMSETHHWHDAEKAF 

DKIQQPFMLKTLNKFGVDGTY 

LKIIRAIYDKPTANIILNGQKLE 

AFPLKTGTRQGCPLSPLLFNTV 

LEVLARAIRQEKEIKGIQLGKEE 

VKLSLFAGDIIVYIENSIVSAPKL 

LKLISNFSKVSEYKINVQKSQAF 

LYTNNRHTESQIMSKLPFTIATK 

RIKYLGIQLTRDVKDLFKENYK 

PLLNEIKEDTNEWKNIPCSWVG 

RINIMKMAILPKVIYRFNAISIKL 
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|SEQ I 
NO: 



SEQ ID NO: 


Met 


bEQ ID NO: 


of peptide 


hod 


in liSSN 


sequence 




09/540,217 



Nucleotide 
location of first 
codnn for peptide 
sequence 



Nucleotide location of last 
codon for last amino acid 
of peptide sequence 



5694 



4062 A 3734 II 



3695 



6208 



4063 \A 3735 164 



415 



Amino acid sequence ( X=Unkno>vn, 
*=$top codon, /-possible nucleotide 
deletion, \=possible nucleotide insertion) 



MILDQAFKYITELKRQNDELLL 

NGGNNEQAEE1KKLRKQLEEIQ 

KENGRY1ELLKANDICLYDDPTI 

HWKGNLKNSKVSVV1PSDQVQ 

KKI1VYSNGNQPGGNSQGTAVQ 

GITFNVSHNLQKQTANVVPVQ 

RTCNLVTPVSISGVYPSENKPW 

HQTTVPALATNQPVPLCLPAAI 

SAQSILELPTSESESNVLGATSG 

SL1AVS1ESEPHQHHSLHTCLND 

QNSSENKNGQENPKVLKKMTP 

CVTNIPHSSSATA 



EYWGWLLRRINIILTGNCLRG/ 
WPSLLPQAEESLSPQTKVERLK 
AAWIEEG1LPLLGMRKLFLLAR 
KVHQSLQAQCPQLHQGPPT 
MLDLPWFNVEEGIQRLREIGML 
EWLSHFRPTRLSREDPED1PFTN 
TLPNKFVRGVPASLKSSFIGLLC 
MPDLTKTVGSWRMTVDYHKL 
NQ TVTPl AAAVPDVVSLLEQ1N 
TSPGTWYAA1DLANAIFSIPVHK 
VKDKLLHLAPPTTKKEAQCLV 
GLFGFWRQHFLHLGVSLWVIY 
RVTLKAASFEWGS\EQEKALQQ 
AG\QAAVQAALPLGP/HKDPAD 
PMVLEVSVADRDAVWSLWQA 
P1GESQQRPLGFWSKALPSYAD 
NYSPFERQFLAYYWALVETERL 
TMG/HQVTT* PELR1M 



3696 



34064 1 A 3736 1 



886 



3697 



34065 A 3737 1 



1815 



MPAEFFQRCSVIMVQLPWKEA 
HVERPHGERDYTPDLQPDMWE 
KFPGLRRALRPVVKTLLVQLEY 
RQAEKCEKRDWPSLPDYIFLLC 
WMLPALEYRTPSSSVLELRLAL 
RAPQPADSLLWDLVIVPITSLKS 
WQTPRGEVEGVTHEEICASLKS 
LAVALLSMSDLTVGTPVTQPQT 
LNTMGI1GSRGGRGQVAALNR 
QRQVPELIIGIDILSSWQNPHIGS 
LNGRGY1NSLALCHNLIRRDLD 
RFLLPQDITLVHYIDHIMRLDSV 
KDKWLHLAPPTTKKEAQCLVG 
L/FGFWRQH1SHLETAL/RPVTG 
LWWKLNI*LWAIKSPCNLNCLS 
RTAWMQYSPLHSAYGRVPTVT 
SSH*LLPLRSHPRDSRPAPCP/RA 
GPARNRQSSA/SRNRSPRRRNPE 
ASRGRPPGRGVASPAPSPPTPRE 
TRTAATRRP 



3698 



34066 A 3738 M 



988 



3699 



34067 [A 3739 26 



318 
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SEQ ID 

NO: 


SEQ ID NO: 
of peptide 
sequence 


Met 
hod 


SEQ ID NO: 
in USSN 
09/540,217 


Nucleotide 
location of first 
cod on for peptide 
sequence 


Nucleotide location of last 
codon for last amino acid 
of peptide sequence 


Amino acid sequence ( X — Unknown, 
*=Stop codon, /^possible nucleotide 
deletion, \= possible nucleotide insertion) 


3700 


34068 


A 


3740 


425 


588 


IWSVPFAPWRRRGHAGSRCSRR 

SRSR/TPRRNELSTAALGAARG 

HARJWREAGNWP 


3701 


34069 


B 


3741 


465 


1623 




3702 


34070 


A 


3742 


667 


960 




3703 


34071 


A 


3743 


1 


2021 


MTVLTQTSSQHSTGCHAKPAIT 

TPWLLAVFFQGPGVLQSVGGK 

ASQADIILGLSPVSAIFQLYDVS 

FPPGKQGRPGLGSAGRIEVARD 

CGMLWKQRGYLISSSQP1KNGQ 

QVSDLFEAIPEPKSLAIIK1SGYS 

TLETPESKHNHFTNTLAAIDLV 

NAFFSIAVHKVNHQKQFAFIWQ 

GQQYTFTVLAQGYINS/PPALC 

HNLTQRDLDCFWLLQDNTLVH 

YIDDIMLIRSSEQEAANTLDLLV 

RHFCATG WEIN PTKTQG PSTS V 

KFLGFQWCGACQDIPSKVKDK 

LLHLAPLASKKETQRLVGLFEF 

WRQHSPHLRMLLQLIYQVTRK 

AARFEWACTDGLMRSPYDQLT 

KEEKTRARFTDGSTQCEGTTQK 

W1AAALQPLSRTCLKDSVHQR 

VSSAEEDFNNQVDRMSRSVD1I 

HPLSPATPVITQWVHEQSGHGG 

RDRGHAWAQQHGLPLTKADL 

AMFTAECPIFQQQRPTPSPQYG 

TIPQGDQPATWWQVDY1GPLPS 

WKRQRFVITGIDTYSRYRFAYP 

SFNASAKSTIHGLMECLIHSHGI 

PHSIAFNQGTHFMAKEVWQWS 

HAYG1H WSYHVPHYPEAAGL1E 

LWNGFLKSQLQYQLSDN ILQG 

WGKVLQKVVYALNQCSIYGTV 

SPIARIHGSRNQGVEVEVALLT 

VTPNDPL/GKY*LPVPVTLHSDR 
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Amino acid sequence ( X=Unknown, 
*=Slop codon, /^possible nucleotide 
deletion, \=possible nucleotide insertion) 



SEQID 

NO: 



SEQ Il> NO: 
of peptide 
sequence 



Met 
hod 



SEQ ID NO: 
in USSN 
09/540*217 



Nucleotide 
location of first 
codon for peptide 
sequence 



Nucleotide location of last 
codon for last amino acid 
of peptide sequence 



3704 



5705 



4072 



34073 



744 



3745 



197 



98 



TLGPGTGPRAGTGSSSSPS.SSPG 
TGSVPGAGPGANSVVHPGADS 
GVRAGAALAPGLC'VKLLGQM 
SPPGGALGPHNARQSAVAGGF 
GRARRPGRHE*LQGTWWSGPG 
QPLGAALQTATGPVVMNQFLR 
TWHHEGHSRAPCPRFWGWF* 
TYSGEKPLPAAVQPSSSSVF*SL 
QQRCPFFLGVPCQACSSACPLL 
F*GL*W*PGVHEDQ*ASPAGSA 
LTWP*LHHDPPPSSGA*SDATG 
PGXGPGSALAGFQQLGSGGQVL 
QQGQLGSQTCRGGSPRGRRHC* 
ASSWG*G*AGRLLPWA**PPAR 
SAGSPHRLRGLS*ARPCGCAPR 
CRAAGGAGP*SSAPR-RGDGDV 
GQLGERE*EAHPARVGQWGW 
GSRCPQGQGVAFSGSESYMDW 
SSRNRRFRNT 



3706 



34074 



3746 



439 



1053 



3707 



34075 



3747 



48 



751 



EGDLVFPLGRGMLRJLVSFSKMF 

KLLKRTMDYGSGSPSVSGHIPL 

PQACGPPQLVCSRRVRGQRPRP 

HSVPGSRAAPGLSGDTGRFLSG 

FGKFCFGSRKGALLTKGFSVSS 

GWPAAKFPPAQRVQT1VRSR\P 

RRPGKRVL*GEK/GEWAASLPT 

PLPLAGPSLPSVPGPVPVAPQTV 

RAVSPVTPQGPSSPPFLREHSTQ 

PRPGCREIYOHPRMGTGRMRTP 

WPWRLSARPAAAAA 
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SKQ ID 

NO: 


SEQ "> NO: 
of peptide 
sequence 


Met 
hod 


SEO ID NO: 
in USSN 
09/540,217 


Nucleotide 
location of first 
codon for peptide 
sequence 


Nucleotide location of last 
codon tor last amino acid 
of peptide sequence 


Amino acid sequence ( X— Unknown, 
*=Stop codon, /= possible nucleotide 
deletion, \=possibie nucleotide insertion) 


3708 


34076 


A 


3748 


1279 


2791 


QAAGGAAGAERDEGAGVA/GA 

HGPSRSTARRGGRGAGPRPPPP 

PRSLGTGSAGRGAAEGTG RAR 

RPAGAAAGRALRAGRAGRLGA 

CGGVAAVGARGLRAAAAGAR 

RRGAPATGAPPP/PSAAASPTAP\ 

PGPRHPGRVSGAAARAPPGTAP 

RIGERRPGGGAPATEPPDSRTPA 

AARASSA/PGAVSGPAAAPGPP 

GRRENAEGR*PQDAG*RGLWE 

GALPVPGSSPQTSSSSTGRTSGG 

SRAPSHMVPGTGSPPG\RGGEA 

GAR* AAAPAGVKPSSLWKK*L 

ALFRPCFQEPTPG/SVGCRGPLE 

CFTHSSPVGV/NGHRJHCDNCCR/ 

PLKPPSPKAAWAVPRAAVPEA 

HA*K*RAEDQRGLRVLGPNVTL 

SNPPTRGFR*LGTGVPGFQDPC 

VDS/GL* VEEGLCPEASRGNGE 

RNKGTWGIPPQPPLRPSSRWLQ 

E*PTPLPGSP*DATSPPAGGGRH 

RSRLPKPALVGNAGTSSLPAPE 

PCFPHLYFTTFLLSLDSSLKFRD 

LAG1LIPE 


3709 


34077 


B 


3749 


71 


285 




3710 


34078 


A 


3750 


417 


1208 


GPQRVPTLWWEDAEARSQRDG 

VGGRAEAPGARIPRDLGAAGG 

LRGHPRLVRGHCRRRLRCSMA 

RTLVLRVTPVPGGAPLALRQPP 

VPGGSRQEWPAFSRVGTGLPLT 

PTAGPSRARGARRPCPPALPGH 

CLLDRTYTGLQTLGAETLLAVV 

NSAAMNVGVQVVDVELHRHS 

LGEDCIYPQSSESD1SDAPPSLPL 

TIPAPVKASSPIKQSHEPVPDTS 

VEKGS\PGSCPFHL*GPLSHLGS 

SPGFLLWRPPGLLSSVALVASC 
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Amino acid sequence ( X=Unknown, 
*=Stop codon, /=possible nucleotide 
deletion, \-possible nucleotide insertion) 



SEQ ID 

NO: 



SEQ ID NO: 
of peptide 
sequence 



Met 
hod 



SEQ ID NO: 
in USSN 
09/540,217 



Nucleotide 
location of first 
codon for peptide 
sequence 



Nucleotide location of Inst 
codon for last amino acid 
of peptide sequence 



5711 



34079 



751 



932 



LQLCSMWLLRSWVQAEGAVSJ 

SDSPFSLHQCWAVLHICAWCVF 

LQLPGGFTFTLNPLSDNLLGKR 

VDSAPSWGPLGSAFRGVHMPC 

VGAAWEGKGPNLLRPSGKLGP 

SGSRPTPIGQQQLPEVPRAKGPL 

G P A A V ICQ/H M P A PSTG G K RG S 

FSGRYLSASLELGGLPMAPTGP 

SALSAPPSVSRGAR*STREKPGV 

YASAT*AAEIREGQALGG\PRPS 

RNG/SGGPLGPDFGPNGPKLRRS 

KAGCPWWHLSSVDAGE*LWK 

QHSTAVFSMPGTQPPWRGLITM 

P1SPRGTEPTAHPGPRSPGLAYS 

LTA 



3712 



4080 



752 



650 



GTVLDDPHLTGYCWHPPCPPNS 
VCNGSLSPVLREEAESSEAPVQ 
SPQRSWTPSAKSPPLPASPPCSQ 
LKAGGDQEGLQRGALPVGMD 
RGGPGGCGGHCQCSRPRILSPV 
VPVPQVCPSSEAPGPPRQVPHTP 
RPQEPSRTRGRLEA\SAPSWQ*P 
APPAGSLPAWP/PG/RPAPTGSR 
AR*AGLEASETTWSTNGPTTVH 
P*TL*AGSLGAPQTSAAASEHSP 
CPNLPLPL*KPWCATNLSCR1 



3713 



4081 



753 



1812 



5714 



34082 



3754 



209 



MAQDYGAMGDLVLLGLGLGL 
ALAVIVLAVVLSRHQAP/C*PPA 
FAHAAVAADSKVCSDIGQRTC 
RDATPT 



3715 



4083 



755 



462 



PPLPGCLGDTGAPWPGPGCTGP 

PPRTRSPPRLPG* APASRLQNPH 

PRGRPWPAGHSRCH*SQPWLA 

GPTGS*HLPDASGFCPGALTGS 

CLPSLGGAGGGWXQSAPPDVGS 

KWNTPRRSGAPAPPGGRLLPGP 

ACRAPPRSDLPLS*AGRVGRPG 



5716 



34084 



3756 



129 



616 



NRIFLNCNMVHKCKCKTPMVV 
AGASLVETGQDESIKDE*LNGIP 
GPVATPSRLPPQRTWN\PGPHP 
MP*RRPQSLPQPSQAPPGPFLS* 
GSEGEGTQPKP/P/GLPGLGPPR 
QPGRCGFAVD/PPRCGVSPGPG 
VPGPAGPAAGAAPG*PKLRQRP 
GPS1GDCGDAP 



3717 



34085 



A 



>757 



59 



292 



YCNVSFGPILSARKPASPRSS*T 
SATWLQNHPLMYLTPGTGTLW 
RFLTTRENVPYGPVP* WNRTIC 
GVANWPYWPSV 
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SEQ ID 

NO: 


SEQ ll> NO: 
of peptide 
sequence 


Met 
hod 


SEQ ID NO: 
in USSN 
09/540,21? 


Nucleotide 
location of first 
codon lor peptide 
sequence 


Nucleotide location of lust 
codon for last amino acid 
of peptide sequence 


Amino acid sequence ( \=linknown, 
*=Stop codon, /=possible nucleotide 
deletion, \=possible nucleotide insertion) 


3718 


34086 


A 


3758 


177 


448 


GTGGWVAMLQQYFA/TAWIPH 

fr\/^"rxrv ir\/TA K 1 1 A K I f~Z 1 A A 1 V 

JsjDG 1 NNrY iANLAlNOIAAlOY 
KSQPALW V 1 OOLL V 1 1 1 1 r I V KOI 
VYPLTKSQY\TSM\AKMLVL*P 
GAEGL 


3719 


34087 


A 


3759 


1097 


1206 




3720 


34088 


A 


3760 


2 


505 


QGSRAKLSTPLGLSC1 RSTAGP 

SRFARCSLGGCSHPSRHSPHLPP 

PPPVQFRAGPRGRQGSPSRGSPS 

\GAFPAGPGGAAAAAVGDDQQ 

QQEQHGAHEGEENNbGNSVPC 

G/PGKTGGSSVSPGLPEPWPPAP 

LWTQPSWSAPCH\P*KPP!PPTR 

QVLGRTGCFLLPAP 


3721 


34089 


A 


3761 


181 


581 


ADELNVPLT*APA1PLSKEMKL 

HVPTKPARKRLKWLHSQQPTC 

PSTGEPVSNCG\PPPVPQPTTQQ 

YQGLDAGATTRVPRSLLRSEGS 

QTQKSPSCGSHSQDNSGG/SQSS 

PVTPQHLLSPRAPQAAPSPDRA 

PV 
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SEQ ID i 

NO: c 

s 


>EQ ID NO: f 
»f peptide 1 
cquence 


Viet ! 
tod i 
i 


iEQ ID [NO: i 
n USSN 1 
)9/540\2l7 < 

j 


Nucleotide 
ocarion of first < 
:odon for peptide < 
icquencc 


:odon for last amino acid 4 
)i peptide sequence ( 


Vmino acid sequence ( X— Unknown. 
=Slop codon, /=possible nucleotide 
lelction, V=possible nucleotide insertion) 


3722 


34090 


A 


3762 


18 


2104 


RWQGDKRDSA*RGNLRARKPS 

KRGK/DR*RRVSPTRSGKRRGA 

EEKNRQEKKKGREKERREKRS 

ERQRDRRRRKEQRKEEQRRRA 

RTNERKPRQTQANGATSS*KAS 

AQQAGMWGGSP*TDATAIRRG 

GAPCSSRRTCLNQGTIATPSGR\ 

RRHGDAG*PGLASEHDASGHG 

CLRTGAG*PSDSTESVCRRPLA 

MHVPTHESHGPVFTRLVSHTFH 

CG\SKLPAVGRPVACRPTYSPSL 

CHNPQRPAQLLAHSSALQCAPL 

SWDPQRCAPPSPRPHRRGPPSP 

HPHRRAPPSPHPHRRA/HTTART 

DPTTSAPPP/RQTQRRATREPAT 

KHTRNAHPRRSACMRGTHTHP 

RRRRTTERTTHHARPRNRGQAT 

PNTRQPTAGRHEETDGATRRR 

QHGQTRGEGG/RRRGRAAKTR 

QRERQEPPHDNTRRTRRRPKRR 

DRTGAPAGTRNRTSGHKKRQP 

GTRASTGTAPASQQQQTPTVLS 

RC!SRFGVFYGPDFSGG\NSFCS 

LPLMSDSTLSTYGGQRRG/RSR 

ARKTQDTGVLSPLRRERSCPPA 

HGRFPGLFLSTHRQVGPAALRP 

PELSCE*LPQDGDFCVWLPSLR 

SRLRGTRVVAPASSP/CGDWQV 

ta\/a d*datacdci cnQpnv/Pi/ 

RHRGQHPSVGSV*LMKAA*RG 

PSGAKRPKTAPRPQCRARVLPK 

RSGPTSPGRGSCGSQSRTRGF*D 


3723 


34091 


A 


3763 


1 


446 


MWESLELPRDLLNGFDQNADN 

DMDNEIQAEVVSDGDEELVGN 

WSKGKQLKSSENLQLDDATEK 

KNLFSEEKFKLAEETYLSNEEP 

NINSQDNGKNVSJCACQRTLEQ 

AFPS/SGS/GGLGGKNGFVG*AQ 

SPSAVCSLGTWYPXCPSCCSHG 


3724 


34092 


A 


3764 


186 


529 


GTCWKLEQSTLPLLHWAGLAC 

PLAPGTCTSGPLL/TAPQR*MQL 

CGSPGWnWKRSVVVAPGKQLP 

GSGECMFQLPLPCRQPSLCAIPP 

11 HANI PI NGRONCCAOISCKE 

DQSFH 


3725 


34093 


B 


3765 


73 


1374 




3726 


34094 


C 


3766 


1 


873 
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SEQ ID 

NO: 


SfcQ ID NO: 
of peptide 
sequence 


Met 
hod 


SEQ ID NO: 
in USSN 
09/540,217 


Nucleotide 
location of first 
codon for peptide 
sequence 


Nucleotide location of last 
codon for last amino acid 
of peptide sequence 


Amino acid sequence ( X=Unkno\vn, 
*=Stop codon. /=possible nucleotide 
deletion, \=possiblc nucleotide insertion) 


3727 


34095 


A 


3767 


603 


1208 


FTTCSKHQTRPG H RPEQQHPA E 

KSVSGIFCYAEEMESSQLPDPGS 

GQPPRGG/ALGPPYEPLSNRIPD 

A PG IE A G PASTPG H * S L DQG I PG 

*PGLAPRGHRLWKSPETPAPSP 

APRGVSGGLPGSRSAQVGSGDP 

SPHHL*QPAAAGRKDSSSF*AT 

WRPP/GPPGPAAAAGRKDSSSF* 

/GHMASPRPPGPAAAGRKDSSS 

FMVLP 


3728 


34096 


A 


3768 


872 


1015 


VIRSRMLIPKTMGKVSPGHVRG 

LHSRPSQHRPRGLGGKNGFTAA 

PAMAEGSNI/GALAVASEGASP 

KPWQLPCGVEPS/IRRCMETPG* 

PGRSLLQEQVPHGEP/PARAAQ 

KGNVGLEPPSTVPTGVPPSGAV 

RRRPPSSRPQNGRSTDSLHHAP 

GKATS/SSMPAPESSYEGGGTL 

QSHRGRAAQDHGNPPLASA*P 

GDLVKLQLLTPQSDNSCTHIGD 

NGTYRSQLKAAFAEICLNMGKL 

TFFITGVNHKWGLPLSLTWLPA 

NSWESLLSFPPPSPPQQLNDKPG 

RRSNITHSSKEDKKTEESLELPR 

DLLNG FDQN ADN DMDNEIQAE 

VVSDGDEELFGNWSKGDSCYV 

LAKRLVAFCPFPRDLWDFGLER 

DDLGYLVEEISKQQCIQEVTRV 

LLKAFSFIRETDHKSSENLQPDN 

AIENKIAFSKKKFKPVAEICISN 

KEPNVNPQDNGESVSRACQRSS 

QQALPAQAQRPRRKKWFHSCS 


3729 


34097 


A 


3769 


234 


636 


GPVSGHHRVNCLPCTILPLRR*R 

AKGHLCRLLCPAGEATGARWR 

HSPQPLALLQRAPEPAHHHPAA 

PPGRLHHAGLRCSPVRPAEEGR 

GPRPQQRARTASLQLLRRR/SLL 

QPQPPD*\RDKMAEPQRRSRQP 

AHL 


3730 


34098 


A 


3770 


1597 


1878 


DTPRFHSRSKRG1TLQEYASSRN 
*RTSSAVPVF*RMSVRGMEVPC 
SNER*TQSISGDQVRPAEEGPGP 
RPQQRARTASLQLPRRRYFLQP 
QPPD 


3731 


34099 


A 


3771 


97 


471 


GVEELRNVNVFFPHFKYSMDT 

YVFKDSSQKDLLNFTGTLPVM 

YQA*1CHCWSSSSSSPQVSRGTS 

HVFSI\TSDEARQVDLLAY1AK\T 

LKVFQ1QIQRAGQIMRIKQSIKL 

LWLEVENSVLPAH 


3732 


34100 


B 


3772 


1 


1449 
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SEQ Il> i 

NO: < 

« 


5KQ ID NO: 1 
)f peptide 
sequence 


vtci 5 
lod i 
( 


>tv? 'I* iNO: f 
n USSN 1 
)9/540,2l7 i 


Nucleotide 
ocation or first < 
codon for peptide 
sequence 


Vnrlpntiflf* location of lust i 
:odon for last amino acid 
i>f peptide sequence * 


Vminn acid sequence ( \=Unkno\vn, 
*=Stop codon, /^possible nucleotide 
deletion, \-possible nucleotide insertion) 


-> -7 *■» 
.>/ j j 


34101 


A 


3773 


1 


927 


MQRWFNICKSISVIHHINRVKT 

YMIISIDAEKAFDKIQHLFMIKT 

LSKIGIQGTYLHVIKVFYDKPTA 

NIILNGKKVE\AFPLRTGTRQGY 

PLSQLFFNIALEVLARAIRQ/EEI 

KGIQISKEKVKLSLFAGDMIFYL 

ENPKDSSKKLLELIKELSKVSRY 

K1NVHKPVALLYTNSDLVENQI 

KNSTPFTVAAK1IKYLEIYLINY 

MKDLYKENYKTLLKKI1DMTN 

KWKHILCLWIGRJNLVxKMTILQ 

KAINKLNTIPIKJLP*FFTELEKPI 

LKCIQNEKRAHIAKAR17SQKN 

KSGGIRLPDFKLYYKP 


3734 


34102 


A 


3774 


1 


639 


MGRNQSKKAENSKNQNAFSPP 

KENDSSTAREQNWMENEFDML 

TELDFRRSVITNFSKLKEHVLTH 

HKAAENLEKRLDKWLTRINSV 

EKTLNYLMELKTTLFMVDNG/C 

R*LENSHDL*AYFLHLLGNTGL 

*CCVRGQIGDGKEKREQRDSRS 

MG/EILRAQLEPFAFHQRSVQC 

GD1RDLWMGYFLLNLMKKLTF 

Q*FP*QDT*QLKELKK1AST 


3735 


34103 


A 


3775 


3 


1079 


APGPRGAGAQKACGASAGGDP 

ECAAY*GGAQCECGPTVGPGE 

VPRAV*VWVHGGPWAGGYPV 

Q*CDAGGREGSFAGAAAAPGG 

AAGEPAGPCPGAAAAEPAGAG 

AQQPPAGREVCAGDSGPGAAP 

EAGGAGGGGAGGTAVPGGDPR 

AAAGPASGPQGPGTAAAAAGG 

RARGTAGAAPRPQGQHAGTGA 

GPPGAAGPARAAAGPAGQRGG 

TGGGPAGRA*TPDARWASAAG 

PGGGAAEASERARQGSDAAGR 

VVSGAG* AAG*TRGATGPAGA 

AGAGAGTAGDAEPAAARVQPA 

AGPERLPADHAV* AIDTAAKCP 

GRGEPAAAG*SSGPEPGEQGAP 

GAQPGESGPPAPRTAGVPGPA 


3736 


34104 


B 


3776 


45 


149 
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SEQ 11) 

NO: 


SEQ ID NO: 
of peptide 
sequence 


Met 
hod 


SF.Q ID NO: 
in USSN 
09/540,217 


Nucleotide 
location of first 
codon for peptide 
sequence 


Nucleotide location ol* last 
codon for last amino acid 
of peptide sequence 


Amino acid sequence ( X=Unknown, 
*=Stop codon, /^possible nucleotide 
deletion, \-possible nucleotide insertion) 


3737 


34105 


A 


3777 


3 


442 


EGKDERNDVGKDEGKDEKKNE 

RNDGKDERNDEGKDEGKDERK 

DERNDEGKDEGNDEGKDD*KD 

EGKDEGKDEGKDDG KDERKDE 

GKDEGKDERKDEGKDEGNDEG 

KDERKDERKDEGKDEGKDEGK 

DERKDEGKDEGKDEGKD\EGK 

DEGKDEGKDEGKDERKDEGKD 

EGKDEGKDEGKDEGKDEGKDE 

RKDEGKDEGKDEGKDEGKDER 

KDEGKDEGNDEGKDERKDERK 

DEGKDEGKDEGKDERKDEGKD 

EGKDEGKDAGKG 


3738 


34106 


A 


3778 


459 


660 


VRGHEWAQKKYHKFSLWSVD 
ST*N*QPSPHASGCHWLEEPAA 
FCHASPAASG1FAAAASDRPLLP 
SV 


3739 


34107 


A 


3779 


2 


440 


RPLSL1N1HANFLSKILANS1KQC 

LNRIIHHDGVRFIFEM*E*FN1HR 

SINVTYYINRMKNKNMII\DAEK 

AFDNIQHPF11K1LIKLGIEGT*LN 

TIKALLMAAAACLANSCCKDAR 

SSRGGMAEGCRLSASSELWAP 

MSMGGGLR 


3740 


34108 


A 


3780 


1 


1 145 


RHPG WPTPAACPTTLRWLKAP 

VWTPGP/QKMEKEPAARGTPGT 

GKERLKAGASGFAGGMGPRSV 

PARKKAQTAPPLQPP/RAAPGPE 

RGAALGRPVAQQVPGARLAGG 

AAGLGFPAVPRVLPPFPCALSG 

DRSARERPPGALLRPLPC*GPPT 

\PVVGGKNDQLKERADSGPDPV 

AADAVPGEAALQARVP/GALGP 

AKLSPEGAIVAPA* VRGPGRLH 

QPGLRPGPRQRSDPRFPGSREPA 

/GERGRGARRGHRRGRPGGPCD 

PRRPGTQGEASERGEAAEGEAA 

EGGET*ER/GGRGKRRGHGPPG 

SPGKPYPSAGSHAKGATGRGH 

GTPGTPSPGRSRPGCPRGVPTRS 

SGLGVARSSAQARGGTEPAPRR 

SPGAPSGRPATLAK 


3741 


34 109 


A 


3781 


218 


376 


TRNK1LYRQANAERFCHHQACP 

KG/RS*RKH*TWKGTTGTSHCK 

NMPNCKDHQG 


3742 


341 10 


A 


3782 


2 


187 


FTFVVHDFAAAGTGCSFPCLVLP 
SWW*QNLSAFACL*RILFLLHL* 
SLVWLDMKCWVENSFL 
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SEQ ID NO: 
of peptide 
sequence 



Met 
hod 



SEQ ID NO: 
in USSN 
09/540,217 



Nucleotide 
location of first 
codon for peptide 
sequence 



Nucleotide location of last 
codon for last amino acid 
of peptide sequence 



Amino acid sequence ( X^Unknown^ 
=Stop codon, /=possible nucleotide 
deletion, \=nossible nucleotide insertion) 



3743 34111 



3744 34112 



783 



784 



713 



220 



997 



IALMVSTIWHVFAVAGTGCFFP 
CLVLPSGALVRQA* W*QNLSAF 
ACL*R1LFLLHL*SLVWLDMKF 
WVENSFL 



KFFSLRMLNIGPHSLL/CLQSFC 

Q\RSAVSLMGFPLW\EPDLSLW 

LPLTFFPSFQLW*I*QLGFL*LLF 

LRSIFVAFSVFPEFECWPALLD 

WGSSPG 



34113 



B 



3785 



698 



3746 34114 



3786 



948 



21 



3747 34115 



3787 



121 1 



2437 



LTKRWPGTNTSPESG*SRRAAC 
AGL/LIPFTSRSSSPTWTRPLLS/ 
ACASSHDPGHHNSP*VLVPPDG 
GTQGFLVLHQADDLHRFHK1LI 
DIVRQRRENGVK1LLGNRVMY 
HEHSPQVRGGQQLEQLPL1TVH 
GGGLQLLHHVLSEGHSAVQNW 
GWTLPFIIAKLLMNLH 



3748 341 16 



3788 



908 



3749 34117 



3789 



788 



3750 34118 



B 



J790 



885 



MTGVSRGSGLPISMAENRRPLP 
VSAGSKPVIPILQSPLQ1LNTTH 
YFLKSLLTPTSSFAHVISSAEDL 
VQRRNV1GDVYSQGPASPFEIN 
NGLGSPLKYTAWRKQEMGPW 
QWLWQQDFHLFLGAPLQRYAE 
PLPVGT1SPGWGSCVVDSSQES 
LPNDKHLRAAKEVPLQLQWQR 
SFQLPLGASPQRNTRILLTGMFS 
WVWLNIHPGTLLGEKLGSWGS 
KGRTTAGAIAERLLVSSESSIPG 
NPEQLPRNAELPLTEVFRCG*IFI 
QGPCLVKSWGPGAARAEPLQE 
RRGCWFLLRA/AIPGNPEQLP 
RNAELPLTEVFRCGQCSYAAGT 
PQKAPCPVRSSRARDPCRKPSD 
CLLGTDEQKDSSNLCRLKCPCL 
TALKRAVFLPARSWRSENGQT 
ASSSGSLSPEQPKWEAPPSRGRL 
TPHTAGSLRSQCDQREEWVSA 
MEDEMNEMKREGKFREKRIKR 
KEQTLQEIWDYVKRPNLCLIGV 
PESDGENGTKLENTLQDUQENF 
PNLARQANIQIQE1QRTPQRYSS 
RRATPRHI11RFTKVEMKEKML 
RAAREKGWVTHKGKHIRLTAD 
LSAETLQARREWGS1FNILKEK 
NFQPRISYPAKLSFISEGEIKYFT 
DKQMLRDFATTRPALKELLKE 
ALNMERNKRYQPLQKHAKM 
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SEQ ll> 

NO: 


SEQ ID NO: 
of peptide 
sequence 


Met 
Nod 


SEQ ID NO: 
in uojh 
09/540,217 


Nucleotide 
locution of first 
codon for peptide 
sequence 


Nucleotide location of last 

c f\f\f\w\ Inr fact Mm in ft nri(J 

of peptide sequence 


Amino acid sequence ( X=Unknown, 
*=Stop codon, /= possible nucleotide 
deletion, V=po$sible nucleotide insertion) 


3751 


341 19 


A 


3791 


593 


883 




3752 


34120 


A 


3792 


47 


716 


EAPACL*KALSPLAPTTISSVDC 

GFRASTG1TLLPRTGAAHGAAG 

*DRGGRAGVLTMTASRACCAG 

P*SS*RYLRQ*TPNSLEGPTGRS 

LRSRASPGF/TLRDPVTQPSSPV 

AAVS/ALGVEPGLAPAL*SQRV* 

ALPR*TRRKSKATA PTATKPNA 

GHNTTKKARPGQGPTPEIPALG 

SPREVDPEVAHPGAFLSQPERR 

RCVLGSSFPPGYQQRRVDPLPV 


3753 


34121 


A 


3793 


2 


829 


GTRAGWRRRRSGRDGPEVTPQ 

PPGAARJ3GAG*TGPSPPRCAGP 

A/TAAKPSGHPPPGDFIALGSKG 

QANESKTASTLLTPAPSGLPSER 

KRDAAAALSSASALTGLTKRPI 

LSSTPPLSALGRLAEAAVAEKR 

AISPSIKEPSVVP1EVLPTVLLDEI 

EAA\SWRATMTGSRACCAGP*S 

S*RSPAPSLTAPST*ASCTWPRS 

SPTSSPLRASLRLCVASCGGTPP 

STSRPRGTAWCLCWPVTSSWPP 

TRRTRTGPRSLSRCTSRTPWGS 

GSGWTALT 


3754 


34122 


A 


3794 


1 14 


254 




3755 


34123 


B 


3795 


1 


2052 




3756 


34124 


A 


3796 


860 


1090 




3757 


34125 


A 


3797 


2252 


2557 


LNPLSMGRRWPGEETVTDPGW 
KRLCHPLHWVAETVPVQAVGA 
PWSLQMGGWN WGGRCPQHLA 
PSKGVM*RLPGQFGRTPSWKE 
VPEVWGMFRRPACGPRLS 


3758 


34126 


A 


3798 


444 


854 


VSHLEAQK*PSWTC*HQCQWA 

LPMFPHHSEADGL!E*W>JGLLK 

SQLQCPPGGNIL*G*GKVLQES 

VYAQNRHLIYGTVSPISRTHRPL 

CSQSTQDSCLLVANPSQICLVHI 

PFP*VQHSLGL*ISWDWTGEVG 

PFL 


3759 


34127 


A 


3799 


1 169 


1881 


LEHPATVIFCFSWETFDPQGFCF 

SLPKVSGTCLISLLLH AFPFVVT 

SAPCPQEFPHSPHLCFHVP\HHS 

EADGLIE* WNGLLKSQLQCPPG 

GNIL*G*GKVLQESVYAQNRHL 

IYGTVSPISRTH\GHQVTHGQPV 

KTT/LL*SPSMGSWGIALVLPPL\ 

DLLLSG*SLTLPLAFLLRTHPLL 

TTVQRRAELPFTSW1CFLSLFER 

GKGPGQPLVTWTECQALTLLPS 

PGSHTQGTWRIPH 


3760 


34 128 


B 


3800 


65 


1324 
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SEO ID I 
NO: < 
* 


5EQ ID NO: 
)f peptide 
sequence 


Viet ! 
lod i 
i 


n USSN 1 
39/540,217 < 

; 


Nucleotide 
ocation of first < 
:odon for peptide 
icquence 


Nucleotide locution of last > 
:odon Tor last amino acid 
»f peptide sequence < 


Vmino acid sequence ( X-Unknovvn, 
*=Stop codoii, /-possible nucleotide 
deletion, \=possible nucleotide insertion) 


3761 


34129 


c 


3801 


I 


1263 




3762 


34130 


A 


3802 


1 


2845 


MAPRSLRMEDAIESLAVVSSEY 

VGAGVNWMFLPPSSKSTCKILT 

PHVMVLGEQGLAPPTVFLKALP 

IPLYHTVPPGGLQPRAPLVTGSL 

DGGNVPFILSPVLQPEGPGPTQ 

VGKPAAPTLTVN1VGTLPVLSP 

GLGPTLGSPGKVRNAGKYLCP 

HCGRDCLKPSVLEKHIRSHTGE 

RPFPCATCGIAFKTQSNLYKHR 

RTQTHLNNSRLSSbbbGAUOGL 

LEEGDKAGEPPRPEGRGESRCQ 

GMHEGASERPLSP 


3763 


34131 


A 


3803 


1 


279 




3764 


34132 


A 


3804 


2 


517 


KGLAFEVSLADLQNDEVAFRK 

FKLITEDVQGKNCLTNFYGMG 

LTCDKICSMVEKWSTMTEAHV 

DVKTTDGYFFHLFCVGFTKKH 

NNQ1LKTSYAQHQQS/RQIQKK 

MMEIMT*EVQTNDLKEVVNKL 

IPDNIGKDTEKV/CPIYPLHDVFI 

RKVKMLENPGFER\MELRGGGS 


3765 


34133 


A 


3805 


18 


602 


PAPWRLACNKRLTKGGKKGAK 

KKG\VNPFSKKEWY\D\VKAPA 

MFNIRNIGKTLVTRTQGTK1AS 

DGLKGRVFEVSLADLQNDEVA 

FRKNFKLmEDVQGKNCLTNFH 

GMDLTR\DKMCSMVKK\WQTM 

1EAHVDVKTTVDGYLLRLFCVG 

FTKKRNNQIRKTSYAQHQQWR 

QIRKKMMEIM\TREV\QTNDLK 

EVVNKL 


3766 


34134 


A 


3806 


525 


1 173 


GEPHSQATSGHFASSAGDTQAN 

RVWSGPPANTNRPAAEGHDC* 

KEN*ETERTSTPKPHLYVTIIKD 

QRKGISD*RSNE*NEARREV*R 

KKSKKK*TKPPRNMGLCEKTK 

STSDWCT*K*RGEWNQVGKHS 

SGYYPGERPQPRKAGQHSNSG 

NTENATKILLKKTNSKTHNCQI 

HQS*NEGKNVKGSQRERSGYP 

QREAHQTNR*SLGRNSTSQKRV 
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StQ ll> 

NO: 


SEQ ID NO: 
of peptide 
sequence 


Met 
hod 


SEQ ID NO: 
in USSN 
09/540,217 


Nucleotide 
location of first 
codon for peptide 
sequence 


Nucleotide location of last 
codon for last amino acid 
of peptide sequence 


Amino acid sequence ( X=Unknown, 
*=Stop codon, possible nucleotide 
deletion, \=possible nucleotide insertion) 


3767 


34135 


A 


3807 


1 1 1 


1329 


RNRRRERHKEREGGGTGGTDW 

♦RRGNRRKRTQRGRDDERRGR 

DDDQNHTTNTRRETTKTKRTT 

NRTQQKREQKRNETSKRNETK 

RATEQNRRERTGTRSGRSAKRQ 

RTEPERERAARRARAKRTASAA 

RDRGLSSTFQLPTRSGNSVHTS 

KKPLSRKYEQDPWADS/GSEGV 

WKPVPRRLEAKVMRESQGSSR 

SCCNSRTSARLITRTMR* ATLSS 

NKWSFCMPAGRCLTVTSPCCTP 

CALVTRKMLVTLGL'SRSRELT 

T*GTFVRGKQKASVFSAAWGPG 

HQAQCSEQPSRGRFHRAQPMA 

♦EPCCKSRHPRATPLHPRPSRPK 

SPTTPPPTRQNANNKGKNTTHT 

KPRAPPEPQTTQHEHTPQPPPDS 

HAQDNNNKNTPQQPPTKNAER 

PPRPTAHPPPAHKPLL 


3768 


34136 


A 


3808 


2 


517 




3769 


34137 


B 


3809 


1 


1008 




3770 


34138 


A 


3810 


139 


1407 


WRGGLDSALRAAVTLQGCAGC 

DRPGSA*SNNYSI*I*R*RW*SN 

YSEK**GNEGNAV1LLFHSNGT 

ASK WTV~N RASA D1SKSLQASW 

GTEHTWPEGEYSVAGPSQHSSP 

AVSDSLPSNSLKKSSAELKK1LA 

NGQMNEQDIRYRDTLGHGNGG 

TVYKAYHVPSGKILA VKVILLD 

ITLELQKQIMSELEILYKCDSSYI 

IGFYGAFFVENRISICTEFMDGG 

SLDVYRKMPEHVLGRIAVAVV 

KGLTYLWSLKILHRDVKPSNM 

LVMTRGQVKLCDFGVSTQLVN 

SIAKTYVGTNAYMAPERJSGEQ 

YGIHSDVWSLGISFMELALGRF 

PYPQIQKNQGSLMPLQLLQCIV 

DEDSPVLPVGEFSEPFVHFITQC 

MRKQPKERPAPEELMGHPFIVQ 

FNDGNAA VVSM WVCRALEER 


3771 


34139 


B 


381 1 


1 


1 134 




3772 


34140 


A 


3812 


374 


931 


WRGGLDSALRAAVTLQGCAGC 

DRPGSA*SNNYSI*I*R*RW*SN 

YSEK**GNEGNA VILLFHSNGT 

ASKWTVNRASADISKSLQASW 

GTEHTWPEGEYSVAGPSQHSSP 

AVSDSLPSNSLKKSSAELKKILA 

NGQMNEQDIRYRDTLGHGNGG 

TVYKA YLCPEWEN1ICKGHTTR 

YYTGTSEANYV 


3773 


34141 


A 


3813 


3 


444 
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SKv? ID 2 

NO: c 
s 


:c*n in NO* P 
>f peptide 1 
equence 


Het t 
lod i 
( 


>EQ ID NO: i" 
n USSN 1 
>9/540,217 < 


Nucleotide i 
ocation of first ( 
:odon for peptide c 
equence 


Nucleotide location of last / 
odon for last amino acid * 
>f peptide sequence < 


Vmino acid sequence ( \=Unknown, 
*=Stop codon, /-possible nucleotide 
leletion, \=possible nucleotide insertion) 


3774 : 


34142 


\ 


3814 


75 


507 < 


3IAGFVNIHLDSLSFLTGVPGVK 

AERF\E*RMTAKHCALSLVGEPI 

MYPEINRFLKLLHQCKISSFLVT 

NAQFPAE1RNLEPVTQLYVRVD 

ASTKDSLKKIDRPLFKDFWQRF 

LDSVKALAVKYLQRIGSRTPM 

DTKIYSYCPAVHPAEPTDMKS 

U/pc;i FFVPTSI FYCPFYLOl VFS 

ADAEGTQKYRRLTAYYIPVYTE 

PPLITKEPSCLWKQAEFGDLGK 

HVWLVEQFSSTRVQEHGVGW 


3775 


34143 


A 


3815 


35 


2088 


KVMNKRSQTQNGTRYMTPPPR 

SSHTKQHLL\PTPPPRSSHTKQH 

PLHDPITTKLTHRT/CTRYTTPSP 

RSSDTEQHPL\PAPSPRSSDTEQ 

HPUPAPSSRSSDTEQHPLHDPT 

TTKLTYRTAPATRPHHHEAHTQ 

NSTRYTTPSPRSSDTEQHPLHGP 

ITTKLTHRTAPATRPHHHEAHT 

QNSTRYTAPPPRSSDTEQHPLH 

GPTTTKLRHTTAPATRPHHHEA 

HTQNSTRYTAPSPRSSDTEQHP 

LHGPITTKLTHRTA PAT/PA PSP 

RSSHTEQHPLAPAPPPRSSDTEQ 

HPLHGPTTTKLTHRTAPATRPH 

HHEAHTQNSTRYTAPPPRSSDT 

EQHPL\PAPPPRSSHTEQHPL\PA 

PSPRSSHTEQHPL\PAPSPRSSHT 

EQHPLHGP1TTKL/STQNSTRYT 

APSPRSSDTEQHPL\PTPSPRSSH 

TEQHPLXPTPSPRSSHTEQHPLH 

GPITMKLTHRTAPATRPHHHEA 

HTQNSTRYTAPSPRSSHTEQHP 

L\PAPSPRSSHTEQHPL\PAPSPRS 

SHTEQHPLHGP1TTKLTHRTAP 

AP/PTPSPRSSDTEQHPLHGPITT 

KLRHRTAPATRPHHHEVQEQA 

KP!K*PPRPSPETTRAQPREPAV 

TTLWPAVPPRWQQHLTRELLH 
PVPRACP*QGQGQPFTAGPGRG 
SHPYDPTGASPKGQSSiL 


3776 


34144 


A 


3816 


83 


184 


RLTLPDRLGSPPDTH* AQHITRA 
VLPQGFTDSPH 
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NO: 


SEQ ID NO: 
of peptide 
sequence 


Mel 
hod 


SEQ ID NO: 
in USSN 
09/540,217 


Nucleotide 
location of first 
codon for peptide 
sequence 


Nucleotide location of lust 
codon for last amino acid 
of peptide sequence 


Amiim 'j rid vmif npf / X==lJnLnown 
*=Slop codon, /-possible nucleotide 
deletion. \=possible nucleotide insertion) 


3777 


34145 


A 


3817 


1 


81 1 


MAEEDSGNLQPEGEGEAGTSS 

HGGAGERVKGKVLQTFKQPDL 

TKQTRFIRGPKTPAPVTDWEGS 

LPLVFNHCRDASL11HPHFKGVR 

PRRDACLGPSPLAASPAFLGKG 

QHALKRLKP1ITRLLQHGLLKPI 

NSPYNSPILPVLKPDKPYKLVQ 

DLCLINHIVLLPIHPMVPNPYTL 

LSSIPASTTHYSVLDLKHAFFTIP 

LHPSSQPLFAFTWTDPDTHQAQ 

QIT*AVQPQSFTDSPHYLNQAQI 

SSSSVTYLGIILHENTRALPADH 


3778 


34146 


A 


3818 


2 


324 


HFEARRQAGPPKPSPQPPFR*LP 

TAGT/RGGGGEKAAGGFRWGR 

FAG/MGQGPDPPGAHGQNPASP 

SLDFPWGPICASQGVTDQSPSTF 

QGPLGEA*KPTAGAKPGAGAG 


3779 


34147 


B 


3819 


206 


1391 




3780 


34148 


A 


3820 


229 


792 


LGSSAGNSAPDPWRPTSSGVFS 

FHNTSHSHWILRLRTQERFSEV 

CVQGTWPTRPLWALPPP*FPFPS 

PAPAAFASCQSLPPHSPQSPRPG 

AGIS/RPRSQEAPDSSQ/PAPTRP 

TPPRPNAASQSAGHNYASLPAP 
RGRVGVG1GFPGSPACAGGGIW 
HFHTLSFPAF 
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S£Q ID S 

NO: c 
s 


>EQ ID NO: H 
>f peptide ti 
equence 


net c 
iod i 
( 


kirn in mo* ? 
n USSN 1 
)9/540,2l7 c 

s 


ocation of first c 
odon for peptide < 
equence 


odon for last amino acid ' 
>f peptide sequence c 


V n»i no acid sequence ( X=Unknown, 
'=Stop codon, /-possible nucleotide 
Jcletion, V=possible nucleotide insertion) 


3781 


54149 i 


\ . 


3821 


5 


1676 


KDNERRLNTCRSTRSHKRAHTR 

RSIRAHRGSAAAPPAAQAPGW 

RWASSCPRVQSAAGRGGRSGA 

ASGR*APRWGCPP*CGSRPGKC 

SPSPAPLASTFPRPGTEPPCRL*R 

GTCLGSACSGGSGRG*RR*GTG 

TQRRCPLPSARPRTRRRQISCQG 

KFS*CPSASSTNVCSPTGRGL*K 

PVPWAPGGRRRRPS*GRSSGDL 

SSGTWWP*S**ELGIPEYSHST/Q 

G/LVGVAMPPHRRAVTGNVHIA 

GQARKKDSP/GGRSPAWL*SPL 

FCAPGGRGASHLLLSFP*ESPAP 

♦TARP/PLPARKLTVPVVLLRDG 

LGRGGLGRR*PCSAEKS\GRGRS 

GWRRARRPPSEAGTRGNRTSSS 

WRAPWRPGLGTGEPPGAPPGF 

APSSSPRRTPISPLSPASGSGGSG 

LGRRQRAADRARTKPGGD*VG 

SWAGRRPPGGAEGP*GQRRPRP 

YAVLLLSGWPNGGEGGGSLQPS 

VQLLVQGGPVGLTG*VSPRLLT 

nr a i i/n\ir atc Ar.r.cuw/DcrD 
KbALNvJINUA 1 tAUutnWroLr 

ron /ruAutnrvjAAU 1 Lv<|VAo 

PA CjHCj I AuK^uKArAAnrAn 

RGQRAHSTRQ 


3782 


34150 


C 


3822 


78 


371 




3783 


34151 


c 


3823 


349 


591 




3784 


34152 


A 


3824 


822 


2114 


AGRSVR1QAMTCLHPAHLGYP 

GSFQAPESSCPGQ*GRMHSQPT 

P/AGRRDMQDEPSFSNNIGVAG 

PGAMSRYTCPGCKNSNQRTEEP 

KKMR*TF*SLSSFPWGSGSPHP 

VPSFLWVPPSQLPNT*KLRAGL 

GTSGLAPGGTQKLRFMRASLW 

QSICKSRLCPRWGPSGPVGSV*G 

VEGVAE*RQGLGPvAGSGHQPE 

RTGHRLWPAASG*SLACSAPSR 

KGSCFSRPSLRSTETSLPAPGSL 

SA VGH*GVESAWPAAGRAGNH 

FGPEVADNLYEMKPPEPQVKP 

GLGRRQRAADRARTKPGGD*V 

GSWAGRRPPGGAEGP*GQ\GGP 

GLTLSFFFQGGQSGEGGGS/PAA 

ECISGGDSDVALQGSHCVHSEQ 

GCLAELEDPG*EPGVAVPGWG 

SQERNVAGTGGVSAHGDTACR 

PAPPGHW*PTGRGDEIVEAKTK 
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SEQ II) 

NO: 


SEQ ID NO: 
of peptide 
sequence 


Met 
hod 


SEQ ID NO: 
in USSN 
09/540,217 


Nucleotide 
location of first 
codon for peptide 
sequence 


Nucleotide location of last 
codon for last amino acid 
of peptide sequence 


Amino acid sequence ( X— Unknown, 
*=Stop codon, /^possible nucleotide 
deletion, \=possible nucleotide insertion) 


3785 


34153 


A 


3825 


3 


452 


PRHSPGCRCPVAEGQSSGRALP 

PRL1LLAVLLLLLCGVT/CWLCP 

VLLPPEAGTGPATSATSTAALR 

CGSHPYGQ*QPCTQ\P\GPPTAP 

CSTHWACGCPAFGSWNWTPW/ 

PPPAYSLYTPEPPTSYDEAVKM 

AKPREEGPALSQKPSPLLGAS 


3786 


34154 


A 


3826 


16 


118 




3787 


34155 


A 


3827 


292 


1047 


SWQELESRAQAPNVGQRDGPR 

RGLSYHVAAEVNELLVEGQHR 

LEGDKHFTGHSG*QGARGVKA 

AGRDP*\PRGLV1CAVGRGAMES 

RSSSPKGRGNRMPSGYCTEL*A 

AGNQSGFVEAGLAFTPAISTAPT 

GGPLGTHRSQCCVQGCHCP*G* 

LPRRRAAVLVADVAGPVPASG 

GSRTG/AQPAVTP\QAEAGGPPA 

G*APLATGCSSGPRAGTGPRGR 

SCRPRSPAPPAAAAGAAGAAG 

AAAAAAVRGRSAAPGP 


3788 


34156 


A 


3828 


2 


462 


GPVSIGEPEIGPPGPVSIGEPE*G 

PPGPVSIGEPEEGPPGPVGIGEPE 

EGPPGPVSIGEP*EGPP\GPVSITE 

PE*GPPGPVSIGEPEEGPPGPVGI 

GEPEEGPPGPVGIGEPEEGPPGP 

VSIGEPEEGPTGPVS1TEPEEGPP 

GPVGNEMSSR 


3789 


34157 


A 


3829 


3 


374 


YRALVFSSSTQ* VSKNFLYSGSS 

SMLPVLASFFLSFFLAIFWNGA 

NSATAGYSRPQVGGEELEVVV 

CWQRAQLLLQLLLGEARRQAA 

DDHLRGARGRSHRGGAWTRSS 

KGTAYRAGRPGPRPTK 


3790 


34158 


A 


3830 


66 


619 


VRSLFSEMNVVEFQNGFWNMF 

PVKRPKISCSGRVCSIPEDSQKE 

AEKKRCQDWKHRR*SRI*EVFR 

NL\RVEEEKTSANPETLLGEME 

AKTRELI ARRTTPLLEYIKNRKL 

EKQRIREEKREERRRRELEKKR 

LREEEKRRISVEDRWLYTIRINR 

RKSQRKK*GLRSHSGSDKEHRD 

VERSQEQ 


3791 


34 159 


A 


3831 


253 


482 


QVSTCYHSQEKEKKRISSTSKSL 
NKEKRRNEQ\KDQ*ALLSSPPSP 
PAESQGWH WSSLPPHSRFLKTS 
YILDLDIKK 


3792 


34160 


A 


3832 


156 


443 




3793 


34161 


B 


3833 


426 


513 




3794 


34162 


B 


3834 


47 


131 1 
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ISEQID 

NO: 



SEQ ID NO: 
of peptide 
sequence 



Met 
hod 



SEQ ID NO: 
in USSN 
09/540,217 



Nucleotide 
location of first 
codon for peptide 
sequence 



Nucleotide location of last 
codon Tor last amino acid 
of peptide sequence 



Amino acid sequence ( X^llnknown, 
-5>(op codon, /=possiblc nucleotide 
deletion, \=possible nucleotide insertion) 



795 



3796 
3797 



34163 



34164 



835 



1503 



836 



652 



986 



|NCGNNQ*LTNQKKSRSRWIHS 
QILPDVQGGAGTIPSETIPINRKR 
GNPP 



[34165 
34166 



837 



116 



798 



838 



546 



lERSSSPAAEQSWMENDFDELRE 
EGFRRSNFSELKEEVRTHGKEV 
KNLEKRLDKWLTRITNTQKSLK 
DLMELKTTARELHDECTSLTNQ 
FDQLEERLISNFSKVSGYKINNG 
KNHKHSYTPITDKQRAKS*VMS 
HSQLLQRE/YKYLG IQ/A YTMGCE 
GPLQGKLQTTAQGNKRJQTNG 
RTFHAHG 



H799 34167 



3839 



987 



3800 34168 



B 



3840 



593 



| 3801 
13802 



34169 



841 



479 



134170 



842 



29 



68 



[3803 
3804 



34171 



IB 



3843 



884 



34172 



B 



844 



471 



[3805 
0806" 



34173 



B 



845 



675 



34174 



846 



410 



13807 34175 



847 



250 



880 



IGEVTKPQFAQFFHGSLASLT1RP 
GKMESQKV1SCLQACKEGLDIN 
SLESLGQGIKYHFNPSQS1LVME 
GDD1GNINRALQKVFY1NSRQFP 
TAGVRRLKVSSKVQCFGEDVC1 
S1PEVDAYVMVLQAIEPRITLRG 
TDHFWRPAAQFESARGVTLFPD 
1K1VSTFAKTEAPG\A*KPQVQN 
SEFSL*AFENPVSCQ1SNSGHVP 
NFQFRV 



13808 34176 



3848 



890 



4889 



>809 34177 



1849 



799 



>810 



34178 



>S50 



212 



361 



jMYAQPPNCKREKASGDVSLYW 
WKLAKGCLQMEVSEGAPNSAS 
TPTGNTVSQELNRPLPNQPPYPR 
RFSWVCRSSLQA* VAESATKTS 
AFRAPNSFCRLQPRPCCRASPAS 
PATSCTCPGSLAWARPAPASH 
WARPHRPPPCPTSPRPNPRGRDA 
PER*AHGPPVPDAR*GALAPQA 
TGGGQPPGAQPHHARAGPGOP 
RTPL/Q*GLCARPGEPQLRVTPH 
GPQAGG/HTQRLPPMGKPGVSG 
GVCPHSDFPQPMPTVEMTGPRS 
GVQRPT*DGTGWLAPDAESLV 
SFEFSSPT*Vt*QQWK*RSGVQR 
PT 
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SKQ ID 

NO: 


SEQ If) NO: 
of peptide 
sequence 


Met 
hod 


SEQ Il> NO: 
in USSN 
09/540,2)7 


Nucleotide 
location of first 
codon for peptide 
sequence 


Nucleotide location of last 
codon for Inst amino acid 
of peptide sequence 


Amino acid sequence < X=Unknown, 
*=Stop codon, /=possiblc nucleotide 
deletion, \=possible nucleotide insertion) 


381 1 


34 179 


A 


3851 


3 


909 


GGRQRGKDTGHMAKQEQERE 

VGGATHL*TTRFRSCSKASAL!P 

VIPITKSTGSRFRNSVEGLNQE1E 

IIIKETGEKEEQLIPQDIPDGHRA 

PPPLVQRSSSTRSIDTQTPGGAD 

RGSNNSSRSQSVSPTSFLTISNE 

GSEESPCSADDLLVDPRDKENG 

NNSPLPKYATSPKLPKNSYMFKR 

EPPEGCERVKVFEECSPKQLHEI 

PAFYCPDKNKVNFIPKSGSAFC 

LVSILKPLLPTPDLTLKGSGHSL 

TV1TGMTTTLLQPI A VASLSTN 

TASKTESLEEQVQSCHQLLYSHH 

QNQLRKLKD 


3812 


34180 


A 


3852 


189 


454 


LWKRFNSWTSLRHPYQPYQAE 
QIAPQTCGSQSDGGLPSSSGPAP 
LHHAGLGYGTEGSPGARRRVE 
GQDP*VLEQAAGPTPPRYLVRP 


3813 


34181 


A 


3853 


17 


561 


!PGSWRQKMPVPPAA\PAHAQG 

RPGALQSPGSSTPAQPGSRWEV 

GGPAAPWGSLRHP*QPYQAEQI 

A PQTCG LQSDGGLPSSSG PA PL 

HHGGLGYGTGGSPGA/LEEGGR 

PRSLGPGAGSRAHAAEVSFPSG 

PPSRGLTGSGFCACSEERAGFPR 

ELMVIKNTVTPTREATTLILTKA 

PAILP 


3814 


34182 


A 


3854 


1 


540 


FFQP1FWGKDPQSGTPPHP/RPG 

PAPSGPEPSISMVTRRWLRAPN 

CSDRRGEGPRTEADRHGSCCRF 

RSRAGTAVHSCRRRHPRAAGLP 

SSLCAEAGPRET**LEGGCREG 

AEPRP*RPGSGAHAHTDPERAH 

RSGARTQ/HPERAHRSGARTQIR 

SAHTDPERAHRSGAR\HRSGAR 

RTLPL 
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jSEQ ID 
I NO: 



SEO lt> NO: 
of peptide 
sequence 



Met 
hod 



SEQ U> NO: 
in USSN 
09/540,217 



Nucleotide 
location of first 
codon Tor peptide 
sequence 



Nucleotide location of last 
codon for last amino acid 
of peptide sequence 



Amino acid sequence ( X=Unknown, 
*-Stop codon, /^possible nucleotide 
deletion, \-possiblc nucleotide insertion) 



>815 34183 



855 



1326 



2409 



GRPPGVPPATAPRAAPGAGDGE 

AGTPAPGDHPEPVCR1QPG*WG 

T*GWGASQHWGGH\PALALAG 

RRPSRGLAGASGRSSEEPGVAT 

QRLWESMERSDEENLKEECSST 

ESTQQEVLALEEERAQVLGHVE 

QLKVRVKELEQQLQESAREAE 

MERALLQGEREAERALLQKEQ 

KAVDQLQEKLVALETGIQKER 

DKDLQRQCCGMMGDRAKASP 

SWTSTVILKFPLIKNCLNPKDIS 

LMAKELWSLRTMDALNRNQIG 

PGCQTQTMVQKGPLDLIETGK 

GLKVQTDKPHLVSLGSGRLSTA 

1TLLPLEEDCLPSLVDDLVPRJLG 

LKISLETRRRGQLMLCTPKFEN 

QWPTTDKMPETSTGSH 



3816 34184 



► 856 



240 



639 



DHGRSQ*EPNRPWMPDPDHGA 
ERTLGPDRDRQRAE\MQTDKPH 
LVSLGSGRLSTA1TLLPLEEGRT 
V1GSAARDISLQGPGLAPEHCYI 
EN LRGTLTL YPCGN ACTI DGLP 
V RQPTRLTQG LSMSLPSQLIQET 



3817 34185 



A 3857 



38(8 



34186 



A 



1758 



>858 



2414 



MALLPTVLCLWAQAQVGVQR 

HNHIFWNEKEHGHGKSGSCHN 

GASCSAEDGACHCTPGWTGLF 

CTQRKPHLLASQPLRIPCCGLL 

ATVG1VQTSREGGMQAAPGLV 

VPDSCPTRTEELCRGSSRPDWIQ 

GIDKPKVLQGCPAAFFGKDCGR 

VCQCQNGASCDHISGKCTCRTG 

FTGQHCEQRCAPGTFGYGCQQ 

LCECNfNNSTCDHVTGTCYCSP 

GFKGIRCDQGIMLLLFLIV/CAA 

GPICLASAAAEREGPRPGSPCLL 

HTCHE/R*PAPTTPSQDLTDHYL 

RFSMPIMVLT/CLQGAFPGSPGR 

\PG*TWAPLCGMNVNRPGT/HE 

LGCDSDHWGPHCSNRCQCQNG 

ALCNPITGACVCAAGFRGWRC 

EELCAPGTHGKGCQLPCQCRH 

GASCDPRAGECLCAPGYTGVY 

CHPVTGACTCQPGWSGHHCNE 

SCPVGYYGDGCQLPCTCQNGA 

DCHSITGGCTCAPGFMGEVCA 

VSCAAGTYGPNCSS1CSCNNGG 

TCSP1DGSCTCKEGNVPSLPSPS 

LTYEHIPQVVLPAEGSQDGTFG 

LNCSEHCDCSHADGCDPVTGH 

CCCLAGWTDIQEGFLEKEGPKR 
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SEQID 

NO: 


SEQ II) NO: 
of peptide 
sequence 


Viet : 

hod 

i 


SEQID NO: 
n I ISSN 
J9/540.2I7 


Nucleotide 
ocation of first 
codon for peptide 
sequence 


Nucleotide location or last 
:odon for last amino acid 
of peptide sequence 


Amino acid sequence < X=Unkno*vn, 
*=Stop codon, /^possible nucleotide 
Jelelion,V=possihlc nucleotide insertion) 


3819 


34187 


A 


3859 


1 


852 


DEEEVVAREEEEEEEEEEMVPE 

ESMASAGPEDFEQDGEEAALA 

RGAPAVDSLGMEEEVD1ETEPV 

AHEKRPSMLDEPPLPVGVEEPA 

DSREPPEEPGLSQEGAMLLSPEP 

PAKGLAHPNGSQKVIFRVPLRV 

IHGPKAVELQVFPGLHKQPTNQ 

PK/TEPCDPHSWFKSCYHLLFIP 

VG1SRPP/HNPTITATIFASTASV 

LW/PVLDTCMSSNSGYFKAVLE 

SYSSKVLSVTQYGNPRATGSAG 

LRGRPGS\PGSSGSRGPAWP*PQ 

AAPRCPPSSGRPGPTSQSPS 


3820 


34188 


A 


3860 


3 


1997 


AQGSVVPGLFWAFLQLEVNCL 

LESP11QGKFHFRLER1SVVEPQE 

RKRLSFRKSEI*P*K*SLVKKL*E 

RLKTRKQMQLANRLRRYGYSV 

VES*FPNLKVSSSVSTTPTTTYIP 

MTHKAIFSSYFLWDGRSAFLTI 

YKMMSSHPQEEEEEEEEEGGE 

GEERKRRKKEEERGKRRKRRR 

RMK*RRRRTRKRRKRRKMK*R 

RRRRRRNMRKKRKEGKNMKK 

KM/REEIKRQNALYE1EMRKKL 

EKKREEMHESRRRFLAPLFSSP 

TANCSTSLVPRLRLASLPAALPS 

NRVVRVTTPPAGVRGA WRHSH 

FSRSRSIMDTSSEMLVRFGRRC 

GRAKESTGRDWTsISLKSSEEDR 

KMWESLELPRDLLNAFDQNAD 

SDMDNKMQAEMVSDGDEELS 

GNWSKGDSCYVLAKRLASFYL 

CPRDLWNFEKDDLG YLAEEISK 

QQS1QEAQRSRRKKWFYGPGPG 

SLCCVQP1DLVPCVPAAPAMAE 

RGQCRAHAVASEGGSPKPWQL 

PHGVEPVGAQKSR1EVWEPPPR 

FQKMYGNAWMSRQKFAAEAG 

PHGEPLLGQCRRELWGRSSHVE 

SLMGHYLVELLSIGAMGIKVQR 

PRCFFD1A1NNQPGEKG 1 GKb 1 Q 

KPLHYKSCLFHRVVKDFMVQG 

GDFSEGNGRGGESIYGGFFEGP 

AMGPNATNNFTKLAG 
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SEQ ID 

NO: 


SEQ ID NO: 
of peptide 
sequence 


Met 
hod 


SEQ ID NO: 
in USSN 
09/540,217 


Nucleotide 
location of First 
codon for peptide 
sequence 


Nucleotide location of last 
codon for last amino acid 
of peptide sequence 


Amino acid sequence ( X-Unlcnown, 
*=$top codon, /—possible nucleotide 
deletion, \=possihlc nucleotide insertion) 


3821 


34189 


A 


3861 


86 


1 120 


LVLSKGKEHLLGIKEHEEEEER 

RKKYE*KDAEEIKRQNALYEIE 

MRIKLEKKREEMHESRRRFLEH 

MQDKHHKAVEQQQXRQRKKM 

KR*ENSSKQKKRLIQMGKEKEA 

ETHRLMEKRRERI HMFLSELLK 

EKLDNEDMI1ARDIAEAEAEWE 

KREREKDEKNQAELKT1AEYRA 

1VMKNKEEEERQRKIEAKEQLL 

AVMKADQ1FWEHEKEKKCKA 

DKEHQEVQDAH1QQMAKNKFN 

AKQAKQAELDYCRLTEALVAE 

KEKEFQDYAREViELESETPNK 

YIYPLVKAVQEGPGGGRGPVFV 

DRGGLRPSYQANDVTGVQLPF 

YN SQG PKYN FQKSKRRLG FT W 


3822 


34190 


A 


3862 


591 


2805 


WVHQPAGS*GEKPT*1SAPPWP 

EAPTSELWVLTPPEAVQEAAAR 

VGQEVPAAP/RGPLPSSATGAK 

SLGQGSPTPSTRSMSLQSCAGP 

QHP*TLRRGPLWGTSRWKMVL 

T*ASRTSSTPGLT/QGPRVTVLL 

GKAGMGKTTLAHRLCQKWAE 

ghlncfqalflfefrqlnlitrf 

ltpsellfdlylspesdhdtvfq 

yleknadqvll1fdgldealqp 

mgpdgpgpvltlfsh1xngtll 

pgcrvmatsrpgklpaclpaea 

amvhmlgfdgprveeyvnhff 

saqpsregalvelq tngrlrsl 

cavpalcqvaclclhhllpdh 

apgqsvallpnm/ysalyadg 

arpqppwalahlv/lywtwgr 

wp*ga\^rogrlssmqk:illhp* 

♦llgpltac*lpsasaqalgts/ 

etgyafthlslqeflaalhlma 

spkvnkdtltqyvtlhsrwm/q 

rtkarlglsdhlptflaglasc 

tcrpflshlaqgnedcvgakq 

aavvqvlkklatrkltgpkvv 

elchcvdetqepelasltaqsl 

pyqlpfhnfpltctdlatltnil 

ehreapihldfdgcplephcpea 

lvgcgqienlsfksrkcgdafa 

EALSRSLPTMGRLQMLGLAGS 
KITARGISHLVKALPLCPQLKEV 
SFRDNQLSDQVVLN1VEVLPHL 
PRLRKLEQGRSGAPGVGDSTPD 


3823 


34191 


A 


3863 


1 


2784 
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SEQ ID 

NO: 


SKQ ID NO: 
of peptide 
sequence 


Met 
hod 


SEQ ID NO: 
in USSN 
09/540,217 


Nucleotide 
location of first 
codon for peptide 
sequence 


Nucleotide location of last 
codon for lust amino acid 
of peptide sequence 


Amino acid sequence ( X=Unknown, 
*=Slop codon* /=possiblc nucleotide 
deletion, \-possible nucleotide insertion) 


3824 


34192 


A 


3864 


727 


1715 


YLSKGLKEVREGSLQIPGE1IPG 

RKKLMQMLSEKTL*SQHHY*K 

GFLQRQIHQKMIAHLVEQRNK 

DCMFLQIMPAATS*/TE[QA TIR 

DYYKHLYANELENPEEMDKFL 

DTYTLQRLNQEEVESLNRPITG 

SEVEAIINSLPTKKSPGPDGLTA 

EFYQRYKEEL/PKPCRX>TTKK\E 

NFRPISLMTMIDAKILNKILANRI 

QQH1KKLIHHDQVGFIPGMQG 

WFNICKSINVIQHINRTKDKNH 

VIFSIDAEKAFDKIQQPFMLKTL 

NKL\GIKYPG1QLTRDVKDLFKE 

NYKPLLSKIKEDTKKWKT1LCS 

WVGRINIVKMAILPKAPLPLPP 


3825 


34193 


B 


3865 


1 


1908 




3826 


34194 


B 


3866 


609 


1658 




3827 


34195 


B 


3867 


61 


234 




3828 


34196 


A 


3868 


1 


978 


LFTDDLCQPVEATSGQAMVQS 

RGAITHGGGRGGSCKLLGDRG 

QGSTSQVGRWGSSCHPPTGG\P 

ARSPCWPTARKPLRGVLQGASL 

GSTASMLGAASGTPRPPPSWLV 

SVPSPRAPCWGVPGAGVEQGGP 

ETQPPGAREYP0PAGREGRPQ1 

LRFPKSSSSQCLVEFCSLASSCF 

ALEAMKTRRSPSS/SGSSGSDG/ 

SQRTTRSGPAQRPRVSGSSEQG\ 

DGMRGGSSGGMKGRRVPFCREP 

RTEAASSSTA'RQPPPPPSPLPH 

ARRHFRFRPCCGPARDAAPSRA 

QTEAPPPLRTQSALSWPLCSRT 

DGKLSRGQSRDGSRAPTPGVL 
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SEQ ID 

NO: 



SEQ ID NO: 
of peptide 
sequence 



Met 
hod 



SEO ll> NO: 
in USSN 
09/540,217 



Nucleotide 
location of first 
codon for peptide 
sequence 



Nucleotide location of last 
codon for last amino acid 
of peptide sequence 



Amino acid sequence ( X=Unknown, 
Stop codon, /^possible nucleotide 
deletion. \=possible nucleotide insertion) 



5829 



34197 



3869 



919 



TPVSDEEEGSLHHTTWRNLRiG 
VRIACPAGENAQSSESPVRACQ 
PGTKTQYGLNQAWSPGVRRDL 
IQGSAERPARYPAPGEMGVGAF 
1PLGHDKRRAASQHLHVSGREG 
PEALGSRGSALRKQVPAWLPHS 
LRTCPVDRNPQAPCARTGLMV 
ETPHHEQWVRGEHYRYKFSRP 
GGRHAAEGKWWVRKRIGAYFP 
PLSLEELRPYFRDPHTLMLGQR 
VTERELDGEPRGPVTVEGRSAT 
TSGYPTKVTKIGGPLDPAGGLE 
GPLHGALGSDPLEVSDCPGPHL 
SRKVWENGSFGASDQQHTR/YT 
TDGSSWPTVAEKKAPSSKQYH 
SSMET*R*TGHSNHPRNRPTCG 
QVPPNENNTRNRPTHTARYLPT 
/ENNPRNHSTHATRYLLTTTTTE 
1 1 PH A A RY RPTRTTR YLPTRTTR 
YLPTKMTREIVPHAATYLPMRT 
TREIIPHTATY/ASNENNQYLPM 
RTTSQ V PSNEDN PGCLPTRTTR 
HLPTRTTRYLPTRMTQEIVPHV 
AWYLPTKALRPFNGKRTAFSA 
NAAKRSEAPTLR*ALRT*CPVN 
PPDTEGTGPAMPSLECPEQGNP 
QRRWAGRRRSSGAQDAGQGTR 
FTPSLWRAWGWSRLRPRLSAP 
GCWLTRKCRTEPPVVPQALMM 
AAVTDMQTLIH 



34198 



3870 



295 



457 



831 



34199 



871 



296 



1057 



GNEVKMPARETTPHRVPTGAQ 

PSEAGEKGHHPPDRRMVDPLTL 

ALCTWKSCRHSMPDCKAAGRE 

AVPCKVTGAERPRPRAPTSA*P 

SGKLEGLSLWCTQSCSCMLHR 

AGV1SVFFTMEDVAPTRGLLH* 

RAA1GI1SP1T1SVTKTSNNCRWC 

RVGGCAN*LRGALEAGG/WLQ 

NQKGRDAFNKRLRGGMDKPG 

AGGTCGSGRRNRPLRDRS/VPE 

VKGGTGTG*KTGSGGLKRKYV 

GDGTTASFESLRVL1KWPL 
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SEQ in 

NO: 


SEQ ID NO: 
of peptide 
sequence 


M et 
hod 


SEQ ID NO: 
in USSN 
09/540,217 


Nucleotide 
location of first 
codon for peptide 

sequence 


Nucleotide location of last 
codon for last amino acid 
of peptide sequence 


Amino acid sequence ( X=l in known, 
*=Stop codon, /=possible nucleotide 
deletion, \-possiblc nucleotide insertion) 


3832 


34200 


A 


3872 


3 


913 


GGADSGERLGPHALGLGAGSG 

GGRGRYGPSRSRPSGRAADPGG 

VRPFPVAPRGARARRGGRVVP 

AF*RPAGAA* AAQHHVVVSEP 

AAAARGGGGPGGQGSRAWRG 

VRRLPGGAGGLAGPPGRVPVL 

GPPGSGPAAQRPPGRGQGAGQ 

EPPPAGDAAAA/PSSGSASCR/G 

PGAA/GPRALCPGPAPPARRGPR 

AGLGRPAADRGAPAAAPVRAE 

PHGLGGAAGARPPHRLRGGAG 

H/SGALVVLLTLWITGGGGDGD 

RASPGSPG PLAT/GAG LVGNKA 

APS*RAARAPGGLGCRWARFSL 

TSQCPCPQL 


3833 


34201 


A 


3873 


2 


484 


TPWRRKSTE*PTLGVRRPVPRN 

AMPHHCSFFTGRTVPSMATPG 

YNEGWDKFRMKCHLCVNYIE 

MQTDPANCDYVI VSGAQRKEE 

RWDMADNEQVLTTEHEKKQK 

LETDAMFRLEHGEADRSTLKK 

ALAHTXDHIQEAQSAWKDDFAL 

NSMLRRRFRVPSKP 


3834 


34202 


A 


3874 


-> 


531 


GRKRSKRMEKGERGEPYSLSLR 

NHQGSWEPEHMS*KPEGG\VLA 

FKGDDGFSVWESNAIATYVSNE 

ELWGSAPEAAAQAVQWVNFA 

DDSQYQGVPTLGKMHHDKQA 

TQDAGEEV/QPQFQAVLG\EMK 

LCENMAHFDAKIFAESQPKKDT 

PRXEKGSREEKQKPQAERKEEK 

KVATPAP 
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Amino acid sequence ( X=l)nkno\vn, 
*-Stop codon, /^possible nucleotide 
deletion, \~possiblc nucleotide insertion) 



SEQ ID 

NO: 



SEQ ID NO: 
of peptide 
sequence 



Met 
hod 



SEQ ID NO: 
in USSN 
09/540,217 



Nucleotide 
location of first 
codon for peptide 
sequence 



Nucleotide location of last 
codon for last amino acid 
of peptide sequence 



3835 



4203 



875 



526 



ITMAAGTLYTYPENWRAFKAL! 
AAQYSGAQVRVLSAPPHFHFG 
QTNRTPEFLRrCFPAGKVPAFEG 
DDGFCVFESNAIAYYVSNEELR 
GSTPEAAAQWVQWVSFADSDI 
VPPASTWVFPTLGIMHHVNKQA 
TENAKEEVRRILGLLDAYLKTR 
TFLVGERVTLADITVVCTLLWL 
YKQVLEPSFRQAFPNTTARWFL 
TCINQPQFRAWLGEVKLCEKM 
AQFDAKKFAETQPKKGTPRKE 
KGSREEKQKPQAERKEEKKAAA 
APAPEEEMDECEQALAA\EPKA 
KDPFAHLPKSTFVLDEFKRKYS 
NEDTLSVALPVYFWEHFDKDG 
WSL\WYSEYRFPEE\LTQPFMSC 
NLITGMLQRLDKLRKNAFASV1 
LFGTNNSSSISGVWVFRGQELA 
FPLSPDWQVDYESYTWRKLDP 
GREETQTLVREYFSWEGAFQH 
VGKAFNHGK1FK 



3836 



34204 



876 



58 



222 



3837 



34205 



877 



153 



3838 



34206 



878 



889 



ICPPWELILDQFRKSLGISPANTG 
PLCPAPPSCMYPPSPQMPAKAP/ 
PDHPPEGRPGTTPEPFPRVTCVT 
E/PVGKGLSRDSQ*ETRGDLQE* 
SLAAPKSAPCFTHSAICPGAPSM 
SRHPERSVFLLFQAPVQEPPAPG 
PP*WVLREPDFGTGVFPEPSW* 
rCAADFEPLGLCPGRSLSAQCPS 
WWPPTSSDPG*ALLKSGTGTPT 
VAPRQPAPAAPRFQRPPQPRGL 
ASTCPAGPQQKGSDPPGRSAGS 
E/GSVSGKSLKPCLSSPLIPPPQS 
STQKKASVAKFVEFSPYTKQKS 
QLSVP 



3839 



34207 



3879 



391 



jMAKAVEKPESTLEATKSKESV 
MSRVEWIGTAHM WVDDETGD 
NASKTQQTLEPAELATKYANFS 
EGACKPGYASALMTAIFPRF\C 
KP1RLSP*PRHLAHWCKKWAPK 
1LGSSAPVALQGAAPVAALMG 
WR 



3840 



34208 



;880 



346 



3841 



3842 
3843 



54209 



34210 
3421 1 



3883 



249 



25 
1 



474 



302 
2235 



[VYLLIVLAVLYTNNRQTESQIM 
SELPFTIASKRIKYLG1QLATRDV 
KDLFKDNYIPLLKEI*EDTSKW 
KSIPCSWI 
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SEQ ID 

NO: 


SEQ ID NO: 
of peptide 
sequence 


Met 
hod 


SEQ ID NO: 
in USSN 
09/540*217 


Nucleotide 
location or firs! 
codon for peptide 
sequence 


Nucleotide location of last 
codon for last amino acid 
of peptide sequence 


Amino acid sequence ( X— Unknown, 
*=Stop codon, /-possible nucleotide 
deletion, \=possibte nucleotide insertion) 


3844 


34212 


A 


3884 


1 


2724 


MGGMVESSRHNWSGLDKQSD1 

QNLNEERILALQLCG WIKKGTD 

VDVGPFLNSLVQEG EWER AAA 

VALFNLDIRRAIQILNEGASSEK 

GDLNLNVVAMALSGYTDEKNS 

LWREMCSTLRLQLNNPYLCVM 

FAFLTSETGSYDGVLYENKVAV 

RDRVAFACKFLSDTQLNRYIEK 

LTNEMKEAGNLEGILLTGLTKD 

GVDLMESYVDRTGDVQ TASYC 

MLQGSPLDVLKDERVQYW1EN 

YRNLLDAWRFWHKRAEFDIHR 

SKLDPSSKPLAQVFVSCNFCGK 

SISYSCSAVPHQGRGFSQYGVS 

GSPTKSKVTSCPGCRKPLPRCA 

LCLINMGTPVSSCPDRSTRQKV 

NKDIQELNSALHQADLIDI YRTL 

HPKSTA YTFFSAPHHTFSK1DHI 

VGSKALLSKCKRTEIITNCLSDH 

SAIKLELRIKTFTPNRSTTWKLN 

NVLLNDYWVHNEMKAEIKMFF 

ETNENKDTTYQNLWDTFKAVF 

RGKFIALNAHEK1QTTIREYHK 

HLYANKLENLEEMDKFLDTYT 

LPRLNQEEVESLNRPITGSEfEAl 

LNSLPTKKSPGPDGFTAELYQR 

YKEELVPFLLKLFQS1EKEGILP 

NSFYEASIILIPKTGRDTTKKEN 

FRPISLMNIDAKILNKILANQIQ 

QHIKKLIHHDQVGFIPGMQGWF 

NIRKSINVIQHfN RTKDKNHMI1 

S1DAEKAFDKIQQPFMLKTLNK 


3845 


34213 


B 


3885 


1 


1971 




3846 


34214 


A 


3886 


1 


1 146 


METRPSRGPLTPHTARCQSETK 

LPEEGSGSN1CCSA1FAILQPPLV 

IPRQTGSGVDLQQTPTDLELRD 

LTVRRKTNKWKGIASTSTKR TS 

TPKRHLSWFFEKINKIDRPLAKL 

IKKKREKNQIDTIKNDKGDITTN 

PTE1QTTIREYYKHLYANKLEN 

LEEMDKFLDTYTLTRLNQEEVE 

SLNIPITVSEIEAIIKSLPTKKSPG 

PDGFTAEFYQXASIILNGQKLEE 

FPLKTGTRQGCPLSPLLFNTVLE 

LLTRTIRQEKETKGI/QLGKEEV 

KLSLFADDMIVYLENPIVSALN 

LLKLISNFSKISGYKINVQKSHA 

FLETNNRQTESQIVSELPFTITTK 

RIKYLGIQLTRDLKDLFKENYK 

PLLNEIKEDTNKWKNILCS 
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SEQ ID 

NO: 



SKQ ID NO: Mel 
of peptide I hod 
sequence 



SEQIDNO: 
in USSN 
09/540,217 



Nucleotide 
location of first 
codon for peptide 
sequence 



Nucleotide location of last 
codon for last amino acid 
of peptide sequence 



Amino acid sequence ( X^Unknown, 
*=Stop codon, /=possible nucleotide 
deletion, \=possible nucleotide insertion) 



847 34215 



3887 



66 



1392 



QVLLSFGTPLVLTTKREKNQID 
AIK1MDKGDITTDPTEIQITSIEYY 
KHLYANKLENLEEMDKLLDTY 
TLPRLNQEGVESLNRP1TGSEIE 
AIINSLRPISLMN1HAKILNKILG 
N*IQQHIKKLIHHDQVGF1PGMQ 
GWFNIRKSINVIEHINRTKDKN 
HMIIL1DAEKAFDKIQQPFMLKT 
LNKLGIDGTYLKIIRAIYGKPTV 
NIILNRQKLEAFPLKTGTRQGCP 
LSPLLFNIVLEVLAKAIRQEKEI 
KG1QLGKEEVKLSLFADDM1VY 
LENPIISAQNLLKLTGNFSKVSG 
YKINVQKSQAFLYTNNRQTESQ 
IMSELPFTIASKRIKYLGIQLTRD 
VKDLVKENYKPLLKEIKEDTNK 
WKNIPCSWVGR1NILKMAILPK 
VIYRFNAIP1KLPMTFFTELEKTT 
LKFIWNQKRACIAKSILSQKNK 
AGGITLPDFK 



848 



34216 



B 3888 



2868 



1849 



34217 



3889 



1218 



3850 34218 



3890 



1893 



MKEIETQKTLQK1NESRSWFFE 
KfNKVDRPLARLIKKJCREKNQI 
DA1KNDKRDVSTDPAVIQTTIRE 
YYKHLYANKLENLEEMDKFLD 
TYTLPRLNKEEVESLNRPITGSE 
IEAIINSLPIKKSPGPDGFTADFY 
QRYKQELVPFLLKLFQSIEKEGI 
LPGSVYEASIILIPKPGRDTTKK 
ENFRPISLTNIDAK1LNKILANRI 
QQHIKKLIPHDQVGF1PRMQS\W 
LEVLARA1RQEKEIKG/1QLGKE 
EVKLSLFADDMIIYLENPI1SAQ 
NLLKLISNFSKVSGYKINVQKS 
QAFLYINNRQKESQ1MSELPFTI 
ASKRJKYLGIQLTRHVKEHFKE 
NYKPLVNKIKEDTNKWTCNMPC 
SWVGRINIVKMTILPKIER1GKT 
KGTETQRGKSCKPTHPVSV1SL 
AESIARDFCLQLNRARSCDQSS 
YNEVLEADNRAFSLCKGMPFD 
RLSPISQTPGPSWYQSSPYQPMF 
LAAP1DIGSRPASMDPIHSRTWH 
YVTVVILARSRKHQEL1LSESKQ 
FEEAPPELRSRA PGGFSKPAAG 
Q1KVGLRENLTASMQISPADAN 
LILQDSFLAiFLFQALIVTIYKEN 
EKEEGQERREEALRSTGKKNV 
WKNTDIDRPESISDSESAGCDY 
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SEQ ID 

NO: 


SEQ ID NO: 
of peptide 
sequence 


Met 
hod 


SEQ ID NO: 
in USSN 
09/540,217 


Nucleotide 
location of first 
codon for peptide 
sequence 


Nucleotide location of last 
codon for last amino acid 
of peptide sequence 


Amino acid sequence ( X=Unknown, 
*=Stop codon, /=possible nucleotide 
deletion, \=possible nucleotide insertion) 


3851 


34219 


A 


3891 


2 


1562 


WGEIRAEKLKIPKTGAPLFLQR.1 

AAPRQQRNKTGQRMSL TS*QK 

*ASEGR**QT/LSKLKEHVLTHC 

KEVKNLEKRALAKLIKKKREK 

NQIDAIKNDKRDITTDPTEIQTTI 

REYYKHLYANKLETLEEMDKF 

LDTYTLPR1.NQEEVESLNRPITG 

SEIEEIINSLPTKKSPGPDGFTAE 

FYQRYKEEL/PDKQLQQSLRIQ 

NQCAK1TSIPIHQ*QTNREPNHE 

*TPIPNYYKENEIPRNP TYKGCE 

GPLQGELQTTAQR\KRGHKQM 

EEHSMLMDRKKQYCENGHTA 

QGSTDFGEVQRLRJLWQEDDVA 

EEVSGFFEEDNLKSVAQDPFWE 

SRQVKTIFNCVDTYIAGAKAIA 

GITQVTCTGNQFAEINQRFLKL 

KKSWSLYRRFQPWQEECGPSW 

NPSWTHPSVASSRXDAAAQRE 

AQEGDLQGQEGAEASHAGGPA 

ADHYSGTAHAGRGRALDRGVC 

VRGHAPPP1TELSRPAGCGPHR 

QGEEAREGDANKKNGFH1QRC 

SCCLSCKQEHPVLPLVFGLD 


3852 


34220 


A 


3892 


2428 


6109 


YPESTMNSNKFTRKKSNNP1KK 

CQQASQLKALPTQSCSPSSNSY 

ETFLVSPLHPFQFYISFPHYTEM 

VPPLTPEDYNSRGDFGGDTETN 

HIISKFHRSLEQVQNAASRRSQ 

DGR1GTAPVYSSQRERRRRRVIS 

AFPSEERSSSPAMEQSWMENDF 

EELREEGFRRSNYSELREDIQTK 

GKEVENFEQNLEECITRJTNTEK 

CLKELMELKTKARELREECRSL 

RSRCDQLEERISVMEDEMNEM 

KREGKFREKR 


3853 


34221 


C 


3893 


13 


391 




3854 


34222 


A 


3894 


117 


704 


WLSAWPRACPDCRVRFPHTSPP 

CLPCGPEAEPGPGPALRELVQP 

LPGQLQPPFGMPLPLVPAGSFLI 

CTVWERPRPGLAVGSPPCFPSL 

H/PTVPVGCPPPSPCL\RPPA*PT 

THLH1 WPSLLFGPLPALPPPLAA 

SASAGLRKPWLDGLHPSVEPSG 

LGAAPSPAPPACA WTRPPHLHP 

SSFSSCVPQISSLFLCF 
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SEQID 

NO: 



3855 



SEQID NO: 
of peptide 
sequence 



4223 



Met 


SEQ ID NO: 


hod 


in USSN 




09/540,217 



Nucleotide 
location of first 
codon for peptide 
sequence 



3856 



3857 



3895 



Nucleotide location of last 
codon for last amino acid 
of peptide sequence 



1185 



34224 



3896 



192 



4225 



3897 



477 
[1787 



3858 



J4226 



3898 



162 



356 



Amino acid sequence ( X=Unknown, 
»=Stop codon, /=possible nucleotide 
deletion, \-possible nucleotide insertion) 



SAASSVLYVHNEPQVHGAHQK 

1HP1HPSLHYCLAHIISQDLHTS 

MNALGLFGVG*EQGLQEKSNL 

SSTHHEPGHGGQDAAGARDGA I 

RGRGGSVTGSAAGERGGRTVPH 

WA/GQPAEAGGAG*PRGPQLRR 

SPPP/RLPPRAGSSANTRNSVLL* 

FF*AVCLWADHYPL*TLISSS*M 

AGRWRSVPG1PTSPTK/PPPPPPP | 

PPPPPPPPPPGSFLSEPWWSTA* 

NSTCPPRRCRSASGGPIWCPCRPI 

/papppappapppleateesleeg 

\ggrasrsanmfaptapagssw | 

hrarwg*paw1cagaagtrga 

kcgqfvpsassap*laggwpga| 

ggqrgarraqkawccrpgtsl| 

/apgpelfpesalvqagsapppp 

ppppppplcllllraeseg avlm i 



RAAARKEHQGSAT/RAERA/PR 
TPKLASXGRGVSPVPTSGTVTART 
GTAPRGLSAEDGRRRGRPMGIP 
FTDHSSD1LSGLNEQRTQGLLC 
DVVILVEGREFPVTHRSVLAACS 
QYFKKLFTSGAVVDOQNVYEI 
DFVSAEALTALMDFAYTATLT 
VSTANVGDILSAARLLEIPAVSH 
VCADLLDRQ1LAADAGADAGQ 
LDLVDQIDQRNLLRAKEYLEF/ 
YYQSNPMNSLPPAAAAAAASF 
PWSAFGASDDDLDATKEAVAA 
AWAAVAAGDCNGLDFYGPGP 
PAE\RPPTGDG\DEGDSNPGLWP 
ERDEDAPTGGLFPPPVAPPAAT 
QNGHYGRGGEEEAASLSEAAP 
EPGDSPGFLSGAAEGEDGDGPDl 
VDGLAASTLLQQ/MDVIGGPGG 
G\RGGGQRRGVAGRRQGRHGL 
LPEVLQRRPRRRRLPGLVAEGG 
EEDPSQGLPEVPHLREGHPGRR 
QAAATHPHPHGREALRVQHLQ 
GPLHQDTSTSTLQKPGSPRPL*V 
TAGR* AGQAEGAHAEAHGR.EA 
VPVPAVRRRLCPQLRPEEPHAR 
AHGPAPLPVRQLLQDLRPLRPP 
AQTPQERRLQRRPLAPAVPASP 
CVLWAGGCPDPQPW 
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SEQ ID 

NO: 


SEQ ID NO: 
of peptide 
sequence 


Met 
hod 


SEQ ID NO: 
in USSN 
09/540,217 


Nucleotide 
location of first 
codon for peptide 
sequence 


Nucleotide location of last 
codon for last amino acid 
of peptide sequence 


Amino acid sequence ( X Q Unknown, 
*=Stop codon, /=possiblc nucleotide 
deletion, \=possible nucleotide insertion) 


3859 


34227 


A 


3899 


3 


2289 


GELHGVAEQAEGDPREGSPGP 

AEQASGTELREVPGPHWPLHPP 

EAPVCQHYHRPMVQKGN*GSV 

WGRGESLVQG/AHGQTSQRSV 

QMTGGGAWTGQTSQRSVQMT 

GGGGTPRGSRSSSPRTTVTPGTA 

EDTEGEPAGAGEQAAGRPVRP 

LHGHPGAGQEAAAGVRELPPA 

EPAAHLHPQPALLIQQHPISHAR 

SQHPRRPCCLPGPGLRAGGTAE 

GLPCAFCSQRDERAEGRERDLE 

GGGEAASGPGRQAQAPGQGGH 

LGPPLTPAAPLPWWLEGHHRE 

ATGRPRGG*GRPPGRGPTGRRK 

ASRAQDISSGQNLPRGHPA*VA 

SPRHEPPAHLQPAARDHCRGA\ 

PGSQACPADRGPANGTPPPLPA 

RSSPPSP\GMSVASPWTASCGPP 

GPPP*P\IGPEALPEGGPALPPKP 

PPVPAPSEPPQQPPGPCCSPQRP 

PAPGPEGQRSRGLGGAHRTAG 

AAQCPGGHAGPSPGGG TAPAP 

G P A A A A G * GQG RQCQA KGPAH 

TRGDAALPTSRLRL*GP*E*GD 

QGSSGVAAGLSGGRHTQPAGPG 

RAQRTEAAATQDCALDKPLDL 

SEWGRARGQDTPKPAGQHGSL 

SPAAAHTASPEPPTQSGPLTRSP 

QALSNGTKGTRVPEQEEASTPM 

PPDLDGHP\GPARLKC*DQSPTN 

WMRQTPQAA\SGPELPGGG\PT 

STTGEGPECICTQEHGQGPPRK 


3860 


34228 


A 


3900 


3 


3169 


ASQLVLTLAYQANCVSVSYTD 

LLGKPGGSYFTFLYVLNIRSRSR 

LKKDYDDFRRQPDHDTFNREL 

WTTDEGEGDLGKDSPKGEISKS 

IDSTEPLD1LEKDHFDSDDMKLS 

EIDFPMARSKLLKKELPSKDLP 

KTLLKTLKRQSKQTDYVDDST 

KELSPRKKAKLSTTsiETTVENLE 

SDVQIDCr bbSKH 1 brbrPbbrA 

SLDSVPVSTLQKGTKPIQALLA 

KN1GNKVTLTNQLPPSTGRNAL 

AVEKPVLSPPEAS 
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ISEQ1D 

I NO: 



SEQ ID NO: 
of peptide 
sequence 



Met 
hod 



SEQ ID NO: 
in USSN 
09/540,217 



Nucleotide 
location of first 
codon for peptide 
sequence 



Nucleotide location of last 
codon for last amino acid 
of peptide sequence 



3861 



3862 



4229 



4230 



3901 



3902 



124 



227 



1183 



Amino acid sequence ( X=Unknown, 
=Stop codon, /=possible nucleotide 
deletion, \=possible nucleotide insertion) 



HHLRGTGQRAGQQLPPGMKM 
GRAGPPGPWCEHTT/PPSRGRPT 
SSGGPTLAPALAELSPRPQTPSP 
SISSLPMITSLPGGTGPLCLRPLS 
WEKPGSATGK\RGSQQEVDVG 
PSPGHTAPSKSHGQGPVGSPSA 
RQGCGPASSALQRRREPGGGPR 
GHPAGPHGGCVLPPWPGCPGN 
TMQRL*GFHTRAMNTQSGAGP 
RTAPSPRAQGAQGRPSKSCSGA 
SQGPCPAVGPH*APGEDRVRJ4P 
LASISGTTRAHGRPSQQREPRN 
KSTRADSRSPRTVPPHGPPGPSL 
PRGRXPAQPGPGV* RNGISVG AG 
RFPPFTAPCGQQARPGAGVNRG 
AGSGA\PEL*GGLGRDPGSSGCE 
VPGGRAGG/PPRT*HFLARPAPP 
SPPOGLPRPPKVLGLQA*ASAPS 



DNRAVFSPTGRRVDRGGGGPAG 
TLARV*SAPGAFGV*STRTHVA 
GVQMPPVPGTCDVCTRPCSPVS 
RPPRASTA V AAA AS/SG PRQPR 
HPRHTSPMPPPAALRPPAGPRG 
LAPGG/HTAPPATAAPVELQHP 
LLRLQTGPPLGPPTGPA*EPRAH 
PC1RGLLPAGSGPPPRRQGHPEP 
PRLHTAACSPCQPQRALESSCPP 
RAFPGTAAHWLLGTGDWLL*P 
AAQAALASQEWALPGICLCNSL 
SEPTGRV1LASQLAPCIRLGCRK 
RSLAKAPKL1SGGAGAHTPTPE 
PTCFSVSVLGTSPPAAGGPRGQ 
ESVVSSPVTMGT/VPAWAIPSLG 
CRGEASLDHPAGQLPARGQRSR 
RH 
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SEQ ID 

NO: 


SEQ ID NO: 
of peptide 
sequence 


Met 
hod 


SKQ ID NO: 
in USSN 
09/540,217 


Nucleotide 
location of first 
codon for peptide 
sequence 


Nucleotide location of last 
codon for last amino acid 
of peptide sequence 


Amino acid sequence ( X=Unknown t 
*-Stop codon, /-possible nucleotide 
deletion. \=possible nucleotide insertion) 


3863 


34231 


A 


3903 


174 


1599 


VLHAVGNQVQGCPGPEVHVCG 

WRPGCVRLLQLHVVGRADGPE 

CDLCAVWPGGGDV*PAVPGAV 

PHVTQCEPQGHPYGEGTGAGA 

YCAALCGPPGARGHCGQEARQ 

PQVRTCQGQERRRDCQDLL*E 

AGGQEAPGAERPSAG*ASRGTP 

RAAATHPPRTASPGEGQHV* VP 

AHVGGARPGAWQRHPGLHQY 

HRPQHLEPPAQPDEPHQDP*HL 

PGQRPAPAVEAEPGQQAPSVKP 

CPPPEPSAPQDGVPAENGLPQG 

DP/GAIAPRAQAPDSPCGRCTSP 

GQQ*YWLGPGAPQRGSSPEWD 

RP*ATQDGRPRPRPTPAAAICDP 

G*PREPRGGAPQWAGWGGRRR 

**RLRNPQ*PGQP\SGSSGRGPG 

PRRPSVASSVSE/RVLRGERALS 

PSPEAPLRASGQRANPTTAPAA 

ECPPYNPRDLCWTPGWLPMGP 

ESGKRRSRCVEEDAGPALHRQ 

GGTDGET**TGRGGNRPGPYGR 


3864 


34232 


A 


3904 


331 


1 120 


HKDRFWQLQNDSCFLHSPGER 

QWLGGPRSDTFGPQVLFGHVGI 

CSQRA/HPAGPGHRGLPEGR*PP 

HRSQRHPPRSRKPYLA*PPDMC 

VATDRRTQTPRDFPPLGR* KPH 

G TLRSAACPAGRVSPSPRPRGL 

PAPPPKSHLCG\PGVRGR*QLLP 

PHPGSPKGERGWTASPGAARG 

GPGPAPAPRPVRASWSQPSVTFP 

LPLAGLA/GHPGSRTEPAWKAG 

GAAARPGPELPRDLLQAGSTDT 

ASGEQLAAGPWTGKEISGRARP 

RL 


3865 


34233 


A 


3905 


2 


415 


YTILTEK*KLSKLST* WWHQDQ 
LQKREELSMEILNK*DQDSEAY 
PQRTVTGEETWLYQYDPPPLPR 
SLPPPQTHTAPVGA*S/DWGG*E 
LPPGLNGDKLAHHSPTPFLSFSG 
LLFVDWL*SQLLSLFGLFTQGVI 
RIF! 
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SF.O ll> 
NO: 


SEQ ID NO: 
of peptide 
sequence 


Mel 
hod 


SEQ II) NO: 
in USSN 
09/540,217 


Nucleotide 
location of first 
codon lor peptide 
sequence 


Nucleotide location of last 
codon for last amino acid 
of peptide sequence 


Amino acid sequence ( X^Unknown, 
*=Stop codon, /= possible nucleotide 
deletion, \=possible nucleotide insertion) 


3866 


34234 


A 


3906 


1 


4527 


MGFCCRECRPRLLKGRPCIQHA 

GPVAAFKVATPYSLYVCPEGQ 

NVTLTCRLLGPVDKGHDVTFY 

KTWYRSSRGEVQTCSERRPIRN 

LTFQDLHLHHGGHQAANTSHD 

LAQRHGLESASDHHGNFS1TMR 

NLTLLDSGLYCCLVVEIRUHHS 

EHRVHGAMELQVQTGKDAPSN 

rvvvp^^nn^p^NHriNNFRiH 

v v i i oOOyL>ol. ji Ni ivj i > in i rvi r i 

VSNGLLMRGPRPLDRERNSSHV 

LIVEAYNHDLGPMRSSVRMRK 

LRQSTALAQHWTGTALDR 


3867 


34235 


A 


3907 


I 


2180 


MALTFPCRKJEWYGRRQPEVR 

YSVPASHQLKATDADEGEFGR 

VWYRILHGNHGKNFR1HVSNG 

LLMRGPRPLDRERNSSHVLIVE 

AYNHDLGPMRSSVRMRKLRQS 

TAL\DSTGQAQHWTESRSGSPG 

SPVAPTCSART*QTSAS\VHLCL 

SGKSHHAWPP*TPFKLYYVH\E 

YSAHIHKENLVLVIVYVEDIND 

EAPVFTQQQYSRLGLRETAGIG 

TSVIVVQATDRDSGDGGLVNY 

R1LSGAEGKFEIDESTGLUTVNY 

LDYETKTSYMMNVSATDQAPP 

FNQGFCSVYITLLNELDEAVQF 

SNASYEAAILENLALGTEIVRV 

QAYSiDNLNQITYRFDAYTSTQ 

AKALFKIDAITRILGTQMDTKM 

NKTLLSPQRVLRLEVEMELIQD 

ANQSATRRCAENYNRGVVEPL 

RAQQSYLAGEAGRLHGRGGFP 

VECEREEGIQQTECPGEVMPDR 

GSDMEGVITVQGLVDREKGDF 

YTLTVVADDGGPKVDSTVVSG 

TRVYITVLDENDNSPRFDFTSDS 

AVSIPEDCPVGQRVATVKAWD 

PDAGSNGQVVFSLASGNIAGAF 

EIVTTNDSIGEVFVARPLDREEL 

DHY1LQVVASDRGTPPRKKDHI 

LQVTILDINDNPPVIESPFGYNV 

SVNENVGGGTAVVQVRATDR.D 

IGINSVLSYY1TEGNKDMTFRM 

DRISGEIATRPAPPDRERQSFYH 
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SEQ ID 

NO: 


SEQ ID NO: 
of peptide 
sequence 


Met 
hod 


SEQ ID NO: 
in USSN 
0!>/S40,2l7 


Nucleotide 
location of first 
co don for peptide 
sequence 


Nucleotide location of last 
codon for last amino acid 
of peptide sequence 


Amino acid sequence ( \=Unknovvn, 
*=Stop codon, /^possible nucleotide 
deletion, \=possible nucleotide insertion) 


3868 


34236 


A 


3908 


603 


1395 


RGRPRGSPIFPTRAPREKKR*EE 

VGGHKREQTG*GGGERRKPPN 

PQHEPKERGWCSRVPEEPQ/RK 

RRSARARPKKL*R£KRRRGRPK 

RCLW*TGRHPSHHPRTHQC*F* 

WRK/REEGKERKKEQPAHAGQ 

KRRKAARHRRRRRRRERTDEK 

NRTWTRRRREKLAGQDErCREGE 

HGQKRSQQGRESRRDGRARTR 

KERRQKRENDNRARRRQQAER 

EKTKSVKRRQTTQQAEEVRQA 

RENEAREPQQRRQHSRRRKEKE 

EMRAPRSKQ 


3869 


34237 


A 


3909 


1 


548 




3870 


34238 


A 


3910 


1 


1803 




3871 


34239 


A 


39! 1 


1 


279 




3872 


34240 


A 


3912 


1 


506 


MCYSRQSNLGTFGEGKIKGSEV 

1DECPRSSRYQDLQELQNKTKL 

TVLEGDILDESCLKRACQDMSV 

IIHTTSIIDIIGVTHRES1MNINVK 

RTQLLLEACVQATVPVF1 YTSTP 

EVAGPNSYKEIIQNSHEEEPLEN 

T\WCSPS/PYKKA/LARSG1*ATL 

QLGGSQEECT 


3873 


34241 


A 


3913 


3 


621 


AGQQTVEIDLRHRIQLP\DLENQ 

RNFNELSR1VLEVRERVRQEQQ 

EGGHEAGEGRGRQGPRRSQPSP 

AQPRAEAPSKGPDGTPGEDGGE 

PGDAVAAAEQPAQCGQGQPFV 

LPVGVSSRNFDYPRTCRMWNS 

TFQTYKKEVCLPRHSMHPGPW 

AICCECQTRFGGRLPVSRVEAA 

LPYWVPLSLRPRKQHPCWMHA 

AGTTAGGSAVMS 


3874 


34242 


A 


3914 


1 


430 


RHRIQLPDLENQRNFNELSR1VL 

EVRERVRQEQQEGGHEAGEGR 

GRQGPRESQPSPAQPRAEAPSK 

GPDGTPGEDGGEPGN\AVAAAE 

QPAQCGQGQPFVLPVGVSSRNE 

DYPRTCRMW*GCGGY WGLK.V 

GQHGLQRGPQPHT 


3875 


34243 


A 


3915 


2 


1 175 




3876 


34244 


A 


3916 


1 


256 


HLRIHTQESSYVCDECGKALTS 
KRNLHQHQRIHTGEKPYECSKY 
\G*PFGLLPQLGHLEH VYSGEKP 
VLDICRFGLPEFFTPFYW 
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|SEQ ll> 
I NO: 



SEQII>NO: 
of peptide 
sequence 



Met 
hod 



13877 134245 A 



SEQ ID NO: 
in USSN 
09/540,217 



3917 



Nucleotide 
location of first 
codon for peptide 
sequence 



Nucleotide location of last 
codon for last amino acid 
of peptide sequence 



396 



Amino acid sequence ( X^Linknown, 
*=Stop codon, /=possible nucleotide 
deletion, \=possible nucleotide insertion) 



MRPQLAGRDHHRGAATLLLER 

PGRLVTHFRQRRGAVRYGGGK 

STTQHLSQRRLSGPNDHTKGLV 

WLLEH1LQRLVSFVKLQATRTF 

TRTY1TYAWFLPWGFSGVLCGT 

PVDTCWALKHQR1HTGEKPFEC 

SECGKAFNGNSSLIRHQR1HTGE 

RPYQCEECGRAFMDNANLIRHQ 

RIHSGDRPYYCTECGNSFTSSSE 

FVIHQRIHTGEKPYECNECGKA 

FVGNSPLLRHQKIHTGEKPYEC 

NECGKSFGRTSHLSQHQRJHTG 

EKPYSCKVCGQAFNFHTKLTR 

HQRIHSEEKPF*L/CVDCGKAFS 

AQEQLKRHLRIHTQESSYVCDE 

CGKALTSKRNLHQHQRIHTGE 

KPYECSKYEKAFGTSSQLGHLE 

HVYSGEKPVLD1CRFGLPEFFTP 

FYWKEEKKCGRKMRNEVVHK 

VSFFLVVPIALSSLLKKKWKML 

KKEKLAQDPTEYGNLEDPNSQQ 



13878 34246 A 



3918 



547 



MDSQRPRER/QRERERQSERQR 

HTQRMHREAETEDERDWKGH 

DTKTRRQRQRKRAEEGQCREH 

DRERRRDVRTGERREKQRKSTQ 

QSRKPSEEPHREKTQIKRERGPE 

QGELERGQCTERNRKA/GTPEC 

♦TDPHIWTPHPARSAPAHPPDH 

TAAKYRPPYRSHHSGITHQHPR 

AASTLKJLWPKP 



h879 34247 



S919 



399 



13880 34248 A 



3920 



872 



3881 



>882 



34249 A 



34250 A 



1921 



3922 



218 



1055 



KSKLKSEQDGISKTHKLLRRTC 

SSTVKTDDVCVTKSHRTFGRSL 

SSDPRAEQAMTAIKSHKLLNRP 

CPAAVKSEECLTLKSHRLLTRS 

WSGDPRCEHNTNLKPHKLLSRS 

YSSNLRMEELYGLKNHKLLSKS 

YSSAPKSSKT*/VFSKEP*RRRG 

RKALSLPQGLFGYP*HHLHPSSS 

QLAPNGAKCIPVRDRGFLVQTI 

EFAEQRIPVLNEYCEVCDEPHV 

FQNGPMLRRGRDVCEWAKKY 

ANSVVRKKFCRLS1ARRSRYRA 

PMDLLRMSNFILT1IYKQKLNL 



CCRSHQGAGEGGHLSVQLLWQ 
YRWMWCSWGPV\FQFHTDLEL 
VAWRCVGLDPGCQQLDIGMQT 
LIGDH1CVF 
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SKO II> 

NO: 


SEQ II) NO: 
of peptide 
sequence 


Met 
hod 


SEQ ID NO: 
in USSN 
09/540 2 17 


Nucleotide 
location of first 
codon for peptide 
sequence 


Nucleotide location of last 
codon for last amino acid 
of peptide sequence 


Amino acid sequence ( X=Unknown, 
*=i>top codon, /= possible nucleotide 
deletions-possible nucleotide insertion) 


3883 


34251 


A 


3923 


3 


962 


RSMRQKVNKDIQDLISALPQAD 

LID1YRTLHPKSTEYTFFSAPHR 

TYFKIDHI VGSrCALLSKCKRTEI 

TTNCLSDHSAIKLELRIKKLTQN 

RTTTWKLNNLLLNDYWVHNE 

MKAEIKMLFETNENK7DETYQN 

L WDTFKA/PSI ILNGQKLEAFPL 

KTGTREGYLLLPLLFNIVLEVL 

AMAiRQEKE/IKGFQLGKEEVK 

LSLFADDMIVYLEDPIISAANLL 

RLISNFSKVSGYKINVQKSQTFL 

YTNNRQTESQIMSELPFT1ATKR 

IKYLGIQLTRDVKDLLKENYKP 

LFNE1KEDTNKWKNIPCSWIGRI 

KIVKMAILPK 


3884 


34252 


A 


3924 


1 


1452 


MGDFNTPLSTLDRSMRQKVNK 

DTQELNSALHQADLIDIYRTLH 

PKSKEYTFFSALHHTYSKIDRT 

VGSKALLSKCKRTEIITNSLSDH 

RAIKLELRIKKLTQNRSTTWKL 

NNLLLNDYWVKfNEMKAEIICM 

FFETNENKDTTYQNLWDTFKA 

VCRGKFIALNAHN RKQERSKID 

TLTSQLKELEKQEQTQSKASRR 

QEITKIRAELMEIETQKTLQKSN 

ESRSWFFERJNKIDRPLARLIKK 

KREKNQIDVIKNDKGDITTDPT 

E1QTTIREYYKHLYANKLENLE 

EMDKFLDTYTLPRLNQEEVESL 

NRPITGSE1VAIINSLPTKKSPGP 

DGFTVEFY/QEGN*AGEGNKGY 

S1RKRRSQIVPVWR*HDCISRKP 

HRLRPKSP*AGKQLQQSLRIQN 

QCTKITS1FIHQ*QANRKSNHE* 

TPIHNCFKENKIPRNPPYKGCEG 

PLQGELQTTAQ*NKRGYKQME 

EHSMLMGRKNQYRENGHTAQ 
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Amino acid sequence ( X^Unknown, 
*=Stop codon, /^possible nucleotide 
deletion, \=possible nucleotide insertion) 



[SEQ in 
NO: 



SEQ ID NO: 
of peptide 
sequence 



Met 
hod 



SEQ II) NO: 
in USSN 
09/540,217 



Nucleotide 
location of first 
codon for peptide 
sequence 



Nucleotide location of last 
codon for last amino acid 
of peptide sequence 



5885 



4253 



3925 



251 



MKAE1NMFFETNENKYTVYQN 

LWDTFKAVCRGKFIALNAHKR 

KQERSAMNTLTSQLKELEKQE 

KTNSKANRKQETTKIRAELKEl 

ETQKTHQK1NESRSLFFEKTNKI 

DRPLARLVKKKREKNQIDAIKN 

DTGDITTDPTEIQTTIREYYKCL 

YANKLEYLEEMDKFLDTYTLQ 

RLNQEKVESLHRPITGSEIEA1IN 

SLPT/KKSPGPDRFTAQFYQRY\ 

DGMYLKIIRAIYDKPTANIMLN 

GQKLEAFPLKTGTRQGCPLSRL 

LFNIVLEVLARAVRQEKEINGIH 

LGKQEVKLSLFADGM1VYLENP 

IVSAQNLLKL1SKFSKVSGYKIN 

VQKSQAFLYTNNRQTESQIMSE 

LPFTITTKRIKYLG1QLARDVKD 

LFKENYKPLLNKIKEDPNKWK 

NIPCSWIGRIN1MKMAILPK 



3886 



14254 



3926 



20] 



5887 



34255 



3927 



1233 



3888 



►4256 



3928 



951 



3889 



>4257 



|A 3929 



814 



MKREKNQIDAIKNDKGDITTDP 
TEIQTTI RE Y YKPLYTN KLENLE 
EMDKFPDTYTLPRLNQEEVESL 
NRPITGFEIEA/PNSLPTK*SPGAE 
GFTAEFYQSVGSSGQGNQARE 
RNKGYSTRKRGTQ1VPVCRWH 
DCIFRKLHGLSPKSP*ADKQLQ 
QSLRJQNQCAK!TSIPIHQ*QTYR 
EPNHE*TPlrFNCYKENKlPRNTT 
YKGCERPFQGELQTrAQ*NKRR 
HKQMEEHSMLMDRKNQYREN 
GHTAQGHL*1QCHPHQATNYFL 
HR1GKNYFKLHMEPNKSLHSQ 
DNPKQKEQSWRHHAT*LQTILQ 
GYSHQNS1 
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SEQ ID 

NO: 


SEQ1DNO: 
of peptide 
sequence 


Met 

hod 


SEQ H> NO: 
in USSN 
09/540,217 


Nucleotide 
locution of first 
codon for peptide 
sequence 


Nucleotide location of last 
codon for last amino acid 
of peptide sequence 


Amino acid sequence ( X=Unknown, 
*-Stop codon, /=possiblc nucleotide 
deletion, \=possiblc nucleotide insertion) 


3890 


34258 


A 


3930 


I 


1545 


HQLKVQFRIIISiRSSCDGSAWG 

VAPTFKTRGARSRSRAAIRLGA 

ADLDEVKSSLVNESENQSSSSD 

SEAERRPQPVRDTFQKPRDYFA 

EVRRPQDSAFFKGPPYPGYPFL 

MIPDLSSPYLSNGPLSPGGARTN 

SSPAPrCETWICARFGGVSLSFLE 

IGSRVLLLGRDVNRSSSLLPAQI 

PIACHFAVDGGNFIRGKGAYLL 

TFDLFGNWGLFFLIEIAVWELS 

AHSSGQSEDALELSRGTCSSSL 

QLCWTAKALVGKGLDGGPVC 

KNSGICSTRTKTQEQMSFMEAL 

YQEGFLRETVVQAVRKVPQTP 

RKLAVLEVLARAISQEKEIKGIQL 

GKEEVKLSLFADDMTVYLENP1 

VSAQNLLKLISNFSKVSGYKIN 

VQKSQAFPYTNNRQTESQIMSE 

LPFTITTKRIKYLGIQFTKDVKG 

LFKENYKPLLNEIKEDTNKWK 

N1PCSWIGRINIVKMAILPKV1Y 

RFNAIPIKLPLTFFTELEKTTLNF 

IWNQKSRVIGKKILSKKNKAGGI 


3891 


34259 


A 


3931 


693 


1464 


ARAEVKLSLFADDM1VYLENP1I 

* ARAEVKLSLFADDM1VYLENP 

IISAQNLLKLISKFSKVSRYKINV 

QKSQAFLYTRNRQTESQIMSEL 

PFTIATKRIKYLGIQLTRDVKDL 

FKENYKPLLNEIKEDTNKWKNI 

PCSWIGRINIVKMAILPKVIYRF 

SAIPIKLPM TFFTELEKKN WLA1 

CRKLKLDFFFIPYTKINSRWIKD 

LNVRPKTMKTLEESLGNT1QDI 

GIGKDFMTKTPKAMATK7DQKS 

FCTAKETTIRVNRQPTEWEKIF 

AIYPSDKGLIS 
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[SKQID 

NO: 



SEQH>NO: 
of peptide 
sequence 



Met 
hod 



SEQ ID NO: 
in USSN 
09/540,217 



Nucleotide 
location of first 
codon for peptide 
sequence 



Nucleotide location of last 
codon for last amino acid 
of peptide sequence 



Amino acid sequence ( X=Unknown, 
=Stop codon, /=possible nucleotide 
deletion, \-possible nucleotide insertion) 



5892 



| 3893 
>894 



4260 



>4261 
54262 



932 



B 



3933 
3934 



II 



2519 



141 



1304 
2008 



ENRKSNCLCLQMA*LYI*K1PSS 

QPK1SLS**ANLAKSQDTKSMC 

KNHKHSYTLITDKQRAKS*VNS 

HSQLLQRE*NT*ESNLQGM*RT 

SSRRTTNHCSTK*KRTQTNGRT 

FHAHG*EES1S*KWPYCPSKC/K 

RTEIITNSPSDHSTNKLELRIKKL 

TQNHTITWKLNNLLLNDSWVN 

NEIKAEIKKFFETNENKKTTYQ 

NLWDTAKAVLRGKFIALNAHI 

GNLERSK1YTLISQLKEPERQEQ 

TNPKASRRQEITKIRAELKEIET 

QKTLQKINESRSWFFENIKIDRQ 

LARLIKKKREKNQ1DTITNNKG 

DITTDPIE1QTTIREYYKYLYAN 

KLENLEEMDKFLDTYTLPRLNQ 

EEVESLNTPITGSEIKAIINSLPT 

KRSPGPDRSTAE/FYHRYKLEL 

VLFLLKLFQSTEKEG\GRDTTK 

KENFRP1SLMNIDAK1LNKILAN 

R1QQHIKKL1YHDQVGF1PGMQ 

GWFNICKSINVIFQYTNNRQTES 

Q1MSELPFTIASKR1KYLGIQLTR 

DVKDLFKENYKPVLNEIRGHK 

QMEEHSMLMDRKNQYCENGH 

TAQGNL*IQCHPHQATNDFLHR 

IGKEEVKLSLFADDMIVYLENP1 

ISAQNLLKLISNFSKVSAYKIMV 

QKSQAFRYTNNRQTESQ1MSEL 

PFT1ASKRIKYLGIQLTRDVKDL 

FKENYRPLLNEIKEDTNKWKLN 

PCSWVGR1NIV1MAILSKVIYRF 
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StQ ID 

NO: 


StQ II) NO: 
of peptide 
sequence 


Met 
hod 


SKQ ID NO: 
in USSN 
09/540,217 


Nucleotide 
location of first 
codon for peptide 
sequence 


Nucleotide location of last 
codon for last amino acid 
of peptide sequence 


Amino ;icid sequence ( X=Unknown, 
*=Stop codon, /=possible nucleotide 
deletion, \=possible nucleotide insertion) 


3895 


34263 


A 


3935 


1 


1845 


MVISVDAEKTFNK1QQPFTLKT 

LNKLGIDGSYLKIIRAI YDQPTA 

NIILNGQKLEAFPLKTGRRQGC 

PLSPLLFNIVLEVLARAIRQEEEI 

KG1QLGKEEVKLSLFADEMIVY 

LENP1 VSVQNLLKP1RNFSKVLG 

YKINVQKSQAFLYT1NRHTESQI 

MSELPFTIATKRMKYLGIQVTR 

YVKDLFKENYKPLLNEVKEDT 

NKWKNIPCPWIGRINMLKMAIL 

P/KELEKTTLKFIWNQKRACIAK 

SILSKKNKAGGITLPDFKLYYK 

ATVTKTAWYWYQNRDIDQV^N 

RTEPSD1IPHIYMHLIFDKPDKNK 

KWGMGSLFNKWCWENWLAIC 

RKLKLDPFLTPYTKINSRWIKD 

LNVRPKTIKTLEENLGNTIQDID 

MGKDFMSKTPKAMATKLAKIDK 

WDLTKLRSFCTAKETTIRVNRQ 

PKEWEKIFAIYSSDKGLISRJYK 

ELNFTRK\N>IPIKK WAKJDN4NR 

YF*KED1YAANRHMKKCSSSLA 

IREMQIKTTMR/YHLTPVRMA11 

KKSGNNRTRENYFKIHMESKKS 

QNSQGNRKEKEQSWRHHATRL 

QTIVQGYTVAKTACYWYKNRP 

TDQSNRTENQEIRLHTYNHLIF 

DKPDKSNGETTPYSINGARITG 


3896 


34264 


A 


3936 


1 


700 




3897 


34265 


A 


3937 


1 


3489 


MKSGHPEKEQDNSDVQETREIT 

IRGLLCTALMRHSTGAIAYLGV 

LSGSASLKLAGVPLRCCEGDKD 

AGHPLETQTALCERGRGARSLV 

GNTIMTSQPVPNETIIVLPSNVIN 

FSQAEKPEPTNQGQDSLKKHLH 

AEIKVIGVNLIQNVLERGWGKC 

QEMIYVLGLDICRPFFVSRVSEE 

GRMGQRGEEDANSLDFPPASLL 

CLICQEQGVNGESCSPVGMYH 

REIVPVYEVLSVITGLQIQVFSG 

KEADSV1KRS 
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S£Q ID 

NO: 



SEQ ID NO: 
of peptide 
sequence 



Met 
hod 



SKQ ID NO: 

inUSSN 

09/540,217 



Nucleotide 
location of first 
codon for peptide 
sequence 



Nucleotide location of last 
codon for last amino acid 
of peptide sequence 



Amino acid sequence ( X=tlnknown, 
*=Stop codon, /=possible nucleotide 
deletion, ^possible nucleotide insertion) 



3898 



3899 



4266 



>4267 



938 



3939 



20 



1421 



TSLGPIYCAVRHTSSCRKVGSSR 
CQHGCQLSVRLQLDQAHHKQL 
PWLAPKNAVVPKSLEDPQGRK 
EGVTALTPEAPRSGPPKRLQLFP 
PSLCPNCSKQGAYFSPFGVTAT 
LLATPFSRSRVLVLQPGRMRYA 
DKWRVSKMKRCCIEQWNSSEK 
THSARASHSLQRQRGGPRVGGS 
SLQAGCHV1SAALSKEEALEWV 
ASFCRQIVQSYLRPLLCSGADP 
GAFMDLRGEELRSLELSLSYTP 
PSNEFK1SMICLEAQDPRNTTST 
C1ATVVGLTGARLRLRLDGSDN 
KNDFWRLVDSAEIQPIGNCEKN 
GGMLQPPLGDSFHCDVRVSILD 
LFCFLLSELPFTIDTKRJKYLGIQ 
LTKDVKDLFKENYKPLLNE/IK/ 
EDTNKWKNIPRSR1G*IMIVKMA 
ILPKDFG 



MDSMSGGGQYRKINGNPTSVK 
CPLLLLPAILTPEPVNRWRQSC 
KAFARHSPLAFRVTISTSTFFDG 
LLVTGLYTSTSVQASQSIGGSSA 
FGFVLEVLARAIRQEKEIKG1QL 
GKEEIKLSLFAGDMIVYLENP1V 
SAQNLLKLISNFSKVSGYKINV 
QKSQAFLYTHNRQTESQIMSEL 
PFTIASKRIKYLGIQLTRDVKDL 
FK\ENYKPLLKE1KEDTNKWKN 
IPCSWVGRINIVKMAILPKNWK 
KLKFIWNQKRAHIAKSILSQKN 
KAGGITLPDFKLYYEATVTKTA 
WYWYRNRDIDQWNTTEPSEIM 
PH1YNYLIFDKPEKNKKWGKDS 
LFNKWCWESWLAICRKLKLDP 
FLTPYTK1NSRWIKDLNVRPKT! 
KTLEENLG1TIQD1GMGKDFMS 
KTPKAMATKAKIDKWDLIKLK 
SFCTAKETTIRVNRQTTKWEKI 
FATYSSDKGL1SRICNELKQIYK 
KKTNTslPIKK 
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SEQIO 
NO: 


SEQ ID NO: 
of peptide 
sequence 


Met 
hod 


SEQ 11) NO: 
in USSN 
09/540,217 


Nucleotide 
location of first 
codon for peptide 
sequence 


Nucleotide location of last 
codon for last amino acid 
of peptide sequence 


Amino acid sequence ( X=Unknown, 
*=Stop codon, /=possible nucleotide 
deletion, \=possible nucleotide insertion) 


3900 


34268 


A 


3940 


3 


1566 


IQTTIGEYYKHLYTNKLENLEE 

MDKFLDTYTLPRLNQEEGESLK 

RPMAGSEIEAIINSLPTKNSPGP 

DRFTAEFYQRYKEELL1SNFSK 

VS/VIQNQWEKITSIPIHQ*QTNR 

EPNHE*TPIHNCFKENKI\LGIQL 

TRDVKDLFKENYKPLLSEIKED 

TNKWKNIPCSWIGRTNIVKMAI 

LPKDKTSKYIDVDENEGSHCGK 

RKYKYGMEKALE1LARAIRQEFC 

EIKGIQLGKEEVKLSLFADDMI 

VHLENPIISAQNLLKLISNFSKV 

SGHKINVQKSQTFLYTNNRQTE 

SQIMSGLPFKIATKRIKYLG1QL 

TRDVRDLFKENYKPLLNETKED 

TNKWKKNILSSWIGRINIVKMA 

ILPKVIYRFNAILINLPMTFFTEL 

EKTTLKFIWNQKRACIAKTILSQ 

RNKAGGITLRDFKPYYKATETK 

TASEMKYYLENKIPFKVLHMV 

YNVPTHPPFIGDLHPNTKVVSL 

PPNITSLIEPMNQGVISAFKDCY 

LRKTFVQAVATPEGETEMTVM 

QFWKDYNT 
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SEQ ID 5 

NO: < 

i 


sEQ ID NO- v 
>f peptide t 
sequence 


lod i 


:la in NO* i 
nUSSN 1 
)9/540,217 < 


Nucleotide i 
ocation of first < 
:odon for peptide < 
fequence 


Nucleotide location of last , 
odon for last amino acid ' 
>f peptide sequence < 


\mino acid sequence ( X=Unkitown, 
'-Stop codon, /=possiblc nucleotide 
ielction, \=possible nucleotide insertion) 


3901 


34269 


a 


3941 


1 


2580 


M VKGSIQQEELTI LN RY A PNTG 

APRS1KQVLSDLQRDLDSHTUM 

GDFNTPLSTLDRSTRQKVSKD! 

QELNSVLHQADLIDIYRTLHPK 

STECTFFSAPHRTYSK1DHIVGS 

KALLSKYKRTEIITNCCSDHSAT 

KLELR1N KLTQN RSTT WKLNN L 

LLNDYWVHNEMKAQIKMFFET 

NENKDTAYQNLWDTFKAMCR 

G KF1 A LN A H K RKQE RS K.I DTLT 

SRLKELEKQEQTLHSKDSRRQE 

INAEKAFDKIQQPFMLKTLNTL 

DIDETYLKURAIYDKPTVNIILN 

GQKLEVFPLKTGTRQGCRJLSPL 

LFNIMLEVLARAIRQEKEIKGIQ 

LGKEEVKLSLFADDMIVYLENP 

IISAQNLLKL1SNFSKVSGYKIN 

VQESQAFLYTNNRQTESQIMSE 

LPXFTIASKRIKYLGIQLTRDVKD 

LFKENYKPLLKE1KEDTNKWK 

NIP\CSWVGR1NIVKMAILPKVI 

YRFNAISNKLPMTFFTELEKTTL 

K\FI*KQKRACIAKS!LSQKNKA 

GGITLPDFKLYWYKAIVTKTA 

WYWYQNRDIDQWNRTEPSEIIP 

HIYNHLIFDKPDKNKKWGNDS 

LFNKRCWENWLAICRKLKLDP 

FLTPYTKINSVRWIKDLHVRPKT 

IKTLEENLGNTIQDIGMGKDFM 

TKTPKAMATKS\K1DKWDLIKL 

KSFCTAKETniRVNRQPTEWK 

K1FT1YPSDKGLISRIYKEPKQ1Y 
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SEQ ID 

NO: 


SEQ II> NO: 
of peptide 
sequence 


Met 
hud 


SEQ ID NO: 
in USSN 
09/540,2 1 7 


Nucleotide 
location of first 
cod on for peptide 
sequence 


Nucleotide location of last 
codon for Inst amino acid 
of peptide sequence 


Amino acid sequence ( X s Unknown, 
*=Stop codon, /^possible nucleotide 
deletion, \=possib1c nucleotide insertion) 


3902 


34270 


A 


3943 


5 


2130 


QRLRRQHRLEQKTRSTTCHMR 

QSTTRSAERADTRIESMPT*TTP 

* HTDDVP/SHCTNSTHTATTSPS 

THNHQQTLTRVANVAQIRRTDI 

SSIAATEWISTINTHNYACRTRA 

VSQRRYVSDFEKRERPTSNTPE 

PRFRLVVSTPTLVGTTQGTYQP 

PPARSRISIASHLLPPLSLLPSSL 

DLDGRSTLACSSSVSQFSGSRGS 

PSSYIVATTRV1SDVDYDMTTY 

YNST1TPIS/PSARS*CQRSVHLL 

LSSHRTYRHPLVSRHTSQEHSL 

GGPLHRH* YNPVGSRAAAWAS 

KSALV/SVSLEALVVSALI*LVA 

TRQRLVGICRTTPIRARSSVVR* 

VTRYQPNQRAPLIHATYHLLDR 

GQHPQSMQT1SHWTTPPCWCL 

VCGKKSSLPCCSTSSMSTRRNQ 

YDTLSLTTSWVL'SSIFWLAFIL 

LPRTSLPWPTVS*LAANA\SSGS 

TPVNSSFRTASVRRSKLVVPANE 

IETPSFVVVTKFSRSASSYDCSIE 

YASTYA1N1TIVNSYVFA/PTHTT 

REHTISYALTSPGQPQNKTRJPE 

LQWAF*AVRPSTQ/PSTVIYHAP 

TSQAIASCALHSLLGCLLGSAT 

APLPPTWTTPPPPPQLRTT* STG 

SLPHPPSC*TRP*PLAPRN*PFTG 

MSSQHCIPT*PQLASHSIALRG/S 

RARPTTSQTSIAS/SHSHS*LSHV 

Q'RPLSDQRSPLDHHAHSSILYA 

RASRISCLRVCAV 


3903 


34271 


A 


3944 


254 


884 


MTPNYTSRLFLHMGVLFYPFYR 

RLT*HIRTHINLKGWK7NRHFM 

QMDTKNAEKALDKIQHRFM1K 

TLSKISIQGTHFVKIIRAIYGKSTT 

NTILNGEKLKAFPLRTGIKQGCP 

LLPLPFNIVLELLARAIRQEKEIK 

GIQIGKEEVKLTLFADDMI1YLE 

NSKDSSRKLPELIKEFSKVSRYK 

VNLHKSIALLYTNSDQAENQ1K 

NSTSFTI 


3904 


34272 


B 


3945 


52 


843 
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SEQ ID > 

NO: c 

s 


»r,Q I LV fXU. 1 

)f peptide 1 
cqucnce 


iod i 
( 


;fo id no- ? 
n USSN 1 
>9/540,217 ( 

s 


Nucleotide f 
ocation of first < 
odon for peptide ( 
equcncc 


Nucleotide location of last / 
:odon for last amino acid * 
if peptide sequence ( 


Vmino acid sequence ( X-Linknown, 
k =Stop codon, /=possible nucleotide 
Jclclion, \=possible nucleotide insertion) 


3905 


34273 


A 


3946 


1 


831 


MEMLYCLIAEAGHISSRMATNT 

ANSAGLKPTCVCVALPLPPGRS 

APHRSCSQAGRELPGQGPRYYR 

HLPQLSILHSIGEGQGCGFWSER 

SFKGYPERPAGAAGVCRLQGC 

GRRGRGAPFRTTDFSSRPRGAA 

ERADQGPRAGSPWPRTTSGAQ 

RGRAQGQGHTARRRGNSNPGP 

SRARQASRRRRPATSGPPRGSP 

RPDRPRRJISPF.YRSSSRETSRPP 

EGPRRPRAPALSAPAPGQPARP 

RPREPVPCGAVFTARDRLRPPA 

ATSHAPFSAANPRR*HRPGGPG 

ARRLGDAQLSRRST/SGAPRCS 

QTRSR*PTCVCVALPLPPGRSAP 

HRSCSQAGRELPGQGPRYYRHL 

PQLSILHS1GEGQGCGFWSERSF 

KGYPERPAGAAGVCRLQGCGR 

RGRGAPFRTTDFSSRPRGAAER 

ADQGPRAGSPWPRTTSGAQRG 

RAQGQGHTARRRGNSNPGPSR 

ARQASRRRRPATSGPPRGSPRP 

no pr r r <;PFYRSSSRETSRPPEG 

PR RPR A P Al ^APAPGOPARPRP 

REPVPCGAVFTARDRLRPPAAT 
SHAPFSAANPRR 


3906 


34274 


B 


3947 


250 


281 




3907 


34275 


A 


3948 


3 


639 


DHTCRLRQRLRLRVLVGPVPG 

AGPAG*KGCYGGRSANHHGAP 

ASCHLARSSCGPRLPGRYSAQQ 

PRARCAASGLCGWTAPAADPV 

PSEVLASQEVQLLCAGE*SGSC 

GPTHADLQPSPGGTGEDGAAR 

AKRDLPGSVGERAAAPASGRL 

RACPGRPAGAPGPRARPPGGTA 

ALAQPPRPQGAAARPPSGIGWP\ 

GNNGSAQSKGRALMEQAAG 
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SKQ ID 

NO: 


SEQ ID NO: 
of peptide 
sequence 


Met 
hod 


SKQ ID NO: 
in USSN 
09/540.2 1 7 


Nucleotide 
location of first 
codon for peptide 
sequence 


Nucleotide location of last 
codon for last amino acid 
of peptide sequence 


Amino acid sequence ( X=Unknown, 
*=Stop codon, /=possible nucleotide 
deletion, \=possible nucleotide insertion) 


3908 


34276 


A 


3949 


161 


2377 


SLFHGKVCHFLHEPLPLVYLSL 

CTGYQLFKPSLISWLEEEEELST 

LPRVLQEWKMCLKTKGPALW 

QDNFCLKTLNGIQLARNQNGEE 

LYDCKQCEDVFCKHPCLKTNM 

STQNRGNTSECIQYAKDLLSLY 

NKTSTIRKVSVFSKHGKSFRL\F 

*MFRSRESVHKINPLK/CTDYGK 

AFIYQSYLEAHRKTQSGEKLNE 

WKQCGEAFTHSTSHAVNVETH 

If KNPYECKECGKDFRYPTHLN 

NHMQTHIGIKPYKCKHCGKTFT 

VPSGFLEH VRTHTGEKPYGCKE 

CGKAFGTSAGLIEHIRCHAREK 

TFKCDHCGICAFISYPSLFGHLR 

VHNGEKPYEHKEYGKAFGTSS 

GVIEDRRSNTGQKRFDCDQCG 

KVFVSFSSLFAHLRTHTGEKPF 

KCYKCGKPFTSSACLRIHMRTH 

TEERLYQCKKCGKA FTKCSYLT 

KHLRTHAGEKPYECMKCGrCAF 

TERSYLTKHLRRHSGEKPYECK 

KCGFCAFTERSDLTKMLRRHTG 

DKPYEYKDCGKAFVVSSSLVD 

HLRTHTGYKPYKCNACEKAYS 

RSCVLTQHLKTHAAEKTSECN 

ACGNSFRNSMCFHDRLKTLTK! 

KPYKCKDCGKAFTCHSDLTNH 

VRIHTGEKPYKCKECGKAFRTS 

SGRIQHLRTHMGEKPFECDQCG 

KLAFA\FSQLVLHI*KHTREKPCG 

CEECGKTFAVSSSLTEH VKIHR 


3909 


34277 


A 


3950 


6 


455 


GLLHERQAEARCSICLDYLRHP 

MTTDCRHYI*SAR!HQCW*ELQ 

DISPCPVCLQHCPDKNLKRNFQ 

LCHMTDIAKQLLTTARRKRKL 

OGEEPVCRKSDVALFCEKDPEL 

LCHQYRVSLDH*DH/SPMPIEQ 

AAAKHRKQFESYIEPLEKQV 
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SEQID 

NO: 



SfcQ ID NO: 
of peptide 
sequence 



Met 
hod 



SEQ ID NO: 
in USSN 
09/540,217 



Nucleotide 
location of first 
endon for peptide 
sequence 



Nucleotide location of last 
codon for last amino acid 
of peptide sequence 



Amino acid sequence ( X=Unkno\vn, 
*=Stop codon, /-possible nucleolidc 
deletion, \=possible nucleotide insertion) 



3910 34278 



3951 



11009 



WNGHRMN*MQSSNGLEV/N/QS 
SNGKEWNHRIESNGIUAWNXQ 
WYQHQTEKNGIFEWNRRESSN 
GPEWNHVMEWNG/DNPWTRM 
QSSSNGIEWNHRMDSNGIIFQW 
NGNGNHRJGIEWNYDQ\SNEWI\ 
Q WNQHQTEKNG 1 1 K WN RRESS 
NGPEWNHLMEW>J/ENNPWTR 
MQSSSNGIEWNRMESSNGLEW 
NNH*TESNGSVESSSDGNER/QS 
SSNG1AWNHHKMESNGIN1KW 
NQMESWN/WN*M"NRMELSSNG 
IEWNQHQTEKNGI1EWTM RRESS 
NGPEWNHLMEWN/ENNPWTR 
MQSSS/NWNRMESSNGLEWKN/ 
QLNGI E WN H H RMEN4MG 1 II E W 
NR1ELWN 



391 1 34279 



3952 



1494 



MASLLGAPRLAGWASGAGALS 

RGWAIRPADTGGNLGPVPRVPL 

PPDPVLTARWAPGVNSGSQFSC 

HCQAPILEMGHKGSSPGLGDAE 

VRAITVQCIRPIDGPQQPPGGGS 

AGRRLTIPASTQEWAQLPVGRV 

LANVLTEGGDTGNQPIPQRSLC 

RPQPCSHAETWGEVEAQVPAQ 

SNREQPAAAPGCGPGRGETGA 

RPETTFSPRRAPPNPYDEEGVR 

WSLEFMLCGTDGPVQPVQHQE 

GPAARLQLIRGGSLILESEGTLR 

G/SPVLQTDQPASHLLHTQGFW 

A/AALSAVCL/HQNIIHSGSALL 

APATRAAWEQIQRSEGGTAQL 

LRRLEGYFSNVARNVQWTYLQ 

PFVIVTTNMILAVDIFDKFNFTG 

ARVPWFDAIHEAFPRELESSISF 

PANFFKPPEEKEGPLVRPASRK 

TTPQTTRPGPGTEREAPISR*KR 

HPDDTG*FTFTLG1 VYCTPGQLP 

PEPYDPNRRSLWLPHWPIINTS 

MVSALVYSEGAPLPSPL 



912 



54280 



3953 



681 



MGQLLDKNTPSHGARTREECG 
RERLCVSPSQTGDTPRTSAYLC 
VGGPAWSPLSESRPAGSSGCPW 
1KPPDPRYSPIGLCSLLTTEMMS 
RQPRTDLRGQTNPAA\PSAPVPL 
SCSQNLPVWPSLMAGTTWHSP 
L\SPSCFWHSPGKN*H*CCVSKD 
* KSLF WEPTA/YSPLLPSTSP/SS 
KSMQPPK.PRSNADSSVQASLIP 
RAMSSPTVSPWIMGNGSQGFD 
H1AVSMWDD 



415 



WO 01/075067 



PCT/US01/08631 



SKQ ID 

NO: 


SKQ ll> NO: 
of peptide 
sequence 


Met 
hud 


SKQ ID NO: 
in USSN 
09/540,217 


Nucleotide 
location of first 
codon for peptide 
sequence 


Nucleotide location of last 
codon for last amino acid 
of peptide sequence 


Amino acid sequence ( X— Unknown, 
*=Stop codon, /^possible nucleotide 
deletion, ^possible nucleotide insertion) 


3913 


34281 


A 


3954 


136 


420 


RESRNLSRGEESEDPAEPS\RNG 
*EHPLCYLQ*EFLQVLTMLQAE 
GTMHHFRSICQVNRNFLERGH/ 
SPPSPAPPPETHTGSPRPPSGRSR 
IRAYLH 


3914 


34282 


A 


3955 


1 


1782 




3915 


34283 


B 


3956 


1 


3070 




3916 


34284 


A 


3957 


104 


279 


STTHPSVHE/QEEEEEEEEEEEE 

EEEEEEEEEEEEEEEEEERKKEC 

SKAQCKHFPLSEVL 


3917 


34285 


A 


3958 


1 


252 


MTVCIHIASEDLPVGRDVEVED 
SDIHDRDPGLGDKSETPSE/EKK 
EEEEEEEEEEEEEEEEEEEEEEE 
EEEEEEEEEEEEEEEEEEEEEES 
NFLQHYLHL 


3918 


34286 


A 


3959 


2 


368 




3919 


34287 


A 


3960 


239 


432 


CLWLFQEEEEEEEEEEEED*EEE 
EEE/EEEEEEEEEEEEEEEEEEEE 
EEEEEEEEEKIFLGHRVGI 


3920 


34288 


A 


3961 


1 


577 


MQIPSLHKLKKEEEEEEEEEEEE 

ERRRRJGRGREKKEEEEEEEEEE 

EEEEEEEE\EKKKKEEKKKKEE 

EEEERRRKKKKERKEEEEEE/G 

KEEEEGEEGEEEEEEEEEERRK 

EEEEEEEEGEEEEEEEESCLMGP 

MCVHIHP\DKDLYSLGPPAQRF 

TGSHAELPT*KARRSSSWTAAS 

RGCAARDPPRRCSPA 


3921 


34289 


A 


3962 


327 


559 


PKGRTPSPSC1HRYPCQTPRPHE 
P*GCHCPEEK/PRPRVWGPSRC 
MPLGSVQEKRPCPAPGGVQGSF 
RVSPLMMLTRL 


3922 


34290 


A 


3963 


I 


577 


MQIPSLHKLKKEEEEEEEEEEEE 

ERRRRIGRGREKKEEEEEEEEEE 

EEEEEEEE\EKKKKEEKKKKEE 

EEEERRRKKKKERKEEEEEE/G 

KEEEEGEEGEEEEEEEEEERRK 

EEEEEEEEGEEEEEEEESCLMGP 

MCVHIHP\DKDLYSLGPPAQRF 

TGSHAELPT*KARRSSSWTAAS 

RGCAARDPPRRCSPA 


3923 


34291 


A 


3964 


157 


272 


WCNGSPLYSGW*LVGMESLGR 
MHKDLWTRQPNQDQDLQ 


3924 


34292 


B 


3965 


1 


3723 




3925 


34293 


B 


3966 


1 


573 
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aty iu 

NO: 


of peptide 
sequence 


MCI 

hod 


cpO II) NO- 

n USSN 
09/540,217 


Nucleotide 
oca lion of first 
codon for peptide 
sequence 


Nucleotide location of last 
codon for last amino acid 
of peptide sequence 


Amino acid sequence ( X-Unknown, 
*=Stop codon, /=possible nucleotide 
deletion. \= possible nucleotide insertion) 


3926 


34294 


A 


3967 


3 


424 


AGGQALQGPGQGRGSQGVVG/ 

PGTGSSGAQHLGKHYPVLSGGS 

ERSWGRSHTPAGAGC*VRGRR 

AGGRPG TGHSKrPCjObCLbrAr 

PNSARWLGLGAPWQAGAGLR 

DPGDWRRGQGGPGWAWCPGQ 

PPAQPHTCPPNSTARY 


3927 


34295 


A 


3968 


3 


1238 


RGAERRAWSRGPACTRRGPAD 

WAAAGAGRPCPQRRGVCCTAA 

VPGAARLSCPTGPGPGDPGRRS 

LTGQGS*GLGAAFGGWTGALP 

SWHS*SQGWQTDPVR*VRGTE 

RDICTGL*QPCPPGGLQTGSGG 

LEHSLPWPGIGIQAP*GPNHPCR 

LPRS*ALSAGG\SGGQALQGPG 

QGRGSQGVVG/PGTGSSGAQH 

HCCPPYTPPG*HPIPSLLALGPQ 

SLQPEWAHSGTASGEQHSAGE 

HGMGTTGH*LPGLCSRCVLGK 

HYPVLSGGSERSWGRSHTPAG 

AGC* VRGRRAGGRPGTGHSRPP 

GGSCLSPAPPNSARWLGLGAP 

\\i c\ a /~> a \ d r*D/~" r\\i/D orinr^.D 
WyAuAuLKUruUWKKvj^uur 

GWAWCPGQPPAQPHTCPPAGS 
LPGAAPGVLCAA*GPAAGV*A 
G PG PG PG SRR*TRG PSPGAPRPA 


3928 


34296 


A 


3969 


3 


415 


ETGRHRSQQSVSSPPVQPRGKR 
AMYHSAAELVSRGFPRPPVQAP 
AEPAGAAEGVHSQPASRQEA/G 

c rrc \ / r> r~\ a u d c\ /c dd\i a a c a r~ 
bf 1 LVRuyAHKrvbrrNAAuACj 

lJCj/rUrC^oLLAr I iNKrtrruuljr 

ARSEPVPPAPGRAAP*CFPDLPG 
LAPPLC 


3929 


34297 


B 


3970 


1 


657 




3930 


34298 


A 


3971 


125 


524 


EAEALENQSQPCDTG/PQSAFSP 
PGSTQHPRSQLSQCKQRYQDLQ 

ri/i I l C C A T\/ C A f~\ A XI CI Cl/*D\/ 

brvLLLbbA 1 VhAQANcLbK KV 
ILSVGEPLLKQDSKQVQVDLQD 
LGYETCGQSKNEAEQEETTSPE 
HEEHSSRKEMVLVEGLCSEQG 


3931 


34299 


A 


3972 


1 


648 


MGQVWGLVHFTLEVFHTGDEE 

EQEYSEVTEDVTEHVYLPAKA 

KVAKEEEAGIQQARQEGDLEA 

WQFPVRIHPPDQQEN1TATFEPF 

PFKLLKELKQAINQYGPGSPFV 

MGLLKNVTVSSQMIPTDGDPLT 

RATI TPAOFI OFKTWWADFAS 

IQAARNAWAQPQINITADQLLG 

VGGWAGLDAQFVMQDDA1EQ 

LRGVCIRAREK\IT*CGEQYPSF 
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cert m 

NO: 


CCA 1 1\ 

of peptide 
sequence 


Met 
hod 


itv IM): 
in USSN 
09/540,217 


Nucleotide 
location of first 
codon for peptide 
sequence 


Nucleotide location of lasl 
codon for Inst amino acid 
of peptide sequence 


Amino acid sequence ( X=Unknovvn, 
*=Slop codon, /^possible nucleotide 
deletion, \=possiblc nucleotide insertion) 


3932 


34300 


A 


3973 


350 


1078 


GSNRRSNRAEQLRGVCIRAWE 

KA1TSGEEQYPSFSIVKQGPREPY 

TDFIAWLQESLKKVIADSAAQD 

IVLWLLAFDNANPDCQAALRPI 

RGKA HLVDYIKACDGIRGPAG 

RLS WLSLQGRPAGAARCTSSSS 

DWKAQLAPGPHAGPLRCPAFR 

ARQPRLPAVLSAGAAFRDCPLS 

CVQALLGGSAGPGDRLPGHYS 

ALVALSLPFVKEATMNRWSRN 

HRSAFFLFSANAHGAEGVLSHT 

VASR 


3933 


34301 


A 


3974 


? 


630 


WDNCGLWF1PSWNLFTLMMRR 

KESLMK*QKK*QSRFVCQLKLK 

/PAKEGEVYPYPSAPPPYFEEKE 

WPDPPDLSFLEDAGQKVIAPVT 

VQAAPQAIALSSIQAGIQQARR 

EGDLEAWQFPIRIHPPDQQGNII 

ATFEPFPFKLLKESKQAINQYG 

QGSPFVMELLrCNVAVSSQMIPT 

DWDALAQACLTLTQFLQFKTL 

WADEVSIQAACNA 


3934 


34302 


A 


3975 


264 


634 


WSSRCQHSSRPQASESWFPG*G 
PSFWPRIQGDEKTGAGGHP*LG 
C*PGMTGQGFSTKCQH TCLMW 
GSHWAQEAPENAPGTSCPGSSG 
SWVLRSSLQRQKSAWSPG/ASM 
PAPKMPFLTPSSGFS 


3935 


34303 


A 


3976 


3 


410 


KKKVWREEKERLLKMTLEERR 

KEYLRDYIPLNSILSWKEEMKG 
QGPK*\EENTQETSQVKKSLTEK 

VSLYRGDI/L*VDAI VNAANASL 
LGGGGVDGCIHRAAGPCLLAE 
CRNLNGCDTGHAKITCG YDLP 
AKCEYN 


3936 


34304 


A 


3977 


74 


432 


MLKNLRPRTLTTRTRCPSTPS*T 

TT*ATPPTTTHGSAGPRAAHLR 

RTGTRRWRAPRRARSCTRSSPR 

RARAASTPPLAPARELRSPASPP 

SCEQSAAPPSGRNGGNFPES1FV 

KTINSN 
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fSEQ ID 
NO: 



SEQ ID NO: 
of peptide 
sequence 



Met 
hod 



SEQ ID NO: 
in USSN 
09/540,217 



Nucleotide 
location of first 
codon for peptide 
sequence 



Nucleotide location of last 
codon for last amino acid 
of peptide sequence 



Amino acid sequence ( X^Unknown, 
*=Stop codon, /-possible nucleotide 
deletion, \-possible nucleotide insertion) 



3937 



3938 



4305 



4306 



3979 



978 



894 



57 



570 



WGGYGMRTGPRTLTTRTRCPS 
TPS*TTT*ATPPTTTHGSAGPRA 
RTCAAQRTSGSHPSQRRTSSAA 
PGV*RANVFPWAH*MKRV*TT 
LENLTA/PEMAMPPAPHVIFAT 
DDWAAMVHPSARVPGLDGTG 
ALLVPTGVCAPGPCKCPLTSSS 
VTHTRLKTTLSVPPSARQTGRC 
RSPSDLRCSYPPDEQPVCVPKC 
GSPWVSVLVAWIQSESAVLDPR 
HPQHPYLYPVDMQNLLTNLGE 
PPQARALAAKLLGRPSSSQSGS 
RVPAVWAQAGNATYITVHTLC 
SHNTHMSPVRVKRFTHLG 



[3939 
3940 



34307 



980 



936 



34308 



3981 



257 



3934 



3941 



34309 



982 



210 



4286 



3942 



14310 



3983 



3943 



34311 



3984 



163 



309 



72 



424 



MPLKTRTALSDDPDSSTSTLGN 
MLELPGTSSSSTSQELPFCQPKK 
KSTPLKYEVGDLIWAKFKRRP 
WWPCR1CSDPL1NTHSKMKVSN 
RRPYRQYYVEAFGDPSERAWV 
AGKAiVMFEGRHQFEELPVLRR 
RGKQKEKGYRHKVPQKILSKW 
EASVGLAEQYDVPKGSKNRKC1 
PGSIXKLDSEEDMPFEDCTNDPE 
SEHDLLLNGCLKSLAFDSEHSA 
DEKEKPCAXKSRARKSSDNPKR 
T*L*KRATYNFEAH 



RNCGTARSQHEPLGSWLQDTP 
QPP*TLELAGNLPGD/F*PGPGK 
EQGMFVCHP1RQPLPRPLPGSSH 
QSMPTAQPPLSSSSALLPALPAG 
FPVTQGQ WTKLQVQ A PAPFH L 
PPQVEAV*AFYQKQMLVPCSL 
SMPTAQPPLSSSSALLPALPAGF 
PVTQGQWTKLQVQAPAPFHLP 
PQVEAV 



3944 



343 i: 



3985 



i47 



>945 



J4313 



3986 



1716 



KWQRFVLTCIDTYSRYEFAYPA 
CHASTKTT1HGLMEFLIHHHG1P 
HS1ASDQGTHLMAKEVRQWAH 
AHGIHWSYHVPHHPEVAGL1ER 
WNE\GLLKSQLQHQLVNRLRRE 
LQC WLG 
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SEO »> 

NO: 


SEQ ID NO: 
of peptide 
sequence 


VI el 

hod 


SEQ ID NO: 
in USSN 
09/540,217 


Nucleotide 
location of first 
codon for peptide 
sequence 


Nucleotide location of last 
codon for last amino acid 
of peptide sequence 


Amino acid sequence ( X=Unknown, 
•^=Siop codon, /=possible nucleotide 
deletion, \=possible nucleotide insertion) 


3946 


34314 


A 


3987 


1 


737 


MSSVLLRLi YQLTQKTASFEGG 

PEQKALQQIQAAVQAALPLGPY 

DPANPM VLEVSVADRDTVWSL 

WQVPIGESQLGFWSJCALPSSAD 

NYSPFERQLLACYWALVETEY 

LTMGHEVTMLPELPIMTWVLS 

DPSSYKPAPMASWGVPYGQLT 

EEEKTRAWFTDGSARYTETTR 

K WTA V A 1QPLSRTSLKDSN EG K 

SSHQQAKNGITVLAGVIDPDYQ 

DEISL/LTPQWRCHPGSSVWRAS 

SLGISHPP 


3947 


34315 


A 


3988 


2 


384 


CGRSGY WHSSVATKITRLRML 

RPREGRKLPPGDIMIPLN*KLRL 

PPG S/FLLLSHQAKKGVTMLAG 

VTDPDYQDEISLLLHNGGTGKS 

PHISDTFYGSKVASCQNTGPEK 

QDETQAQETAVYKSQIFGS 


3948 


34316 


A 


3989 


3 


1273 




3949 


34317 


A 


3990 


3 


341 


GLGRRQPAGSWPERRPGPSA\R 

RSTAPRRCGOAES*TERGSQPH 

QVQGQGRWGVCMKiPSHSGKS 

PDVSEVSKSRNSIISTAVTHAVV 

APEGLKR"NGGGSHLRSSRGHR 

AVIF 


3950 


34318 


A 


3991 


44 


243 




3951 


34319 


A 


3992 


40 


558 


LGSIQVMQAVRNAGSRFLRSW 

TWPQTAG*QMTAPSSPPPPPGL 

CSYSCPLSHP/SLPVTVRPWPSPS 

FSSQQGRGQNA/APGPSAQALD 

SSKTLRPSRKLNRTRLPATPSSG 

EPHLDQPSGDPQPLTLARHPPES 

EPVNFQLCHLLSVGPYANKSEP 

QPSHLKMRIMLREVVRIT 


3952 


34320 


A 


3993 


335 


581 


RRHLFLQ WGQKA W KJLv^ V A A A 
GTTRPTSAMGIRCSEGAAARAT 
AARA*TAGPEPLE/PAANPPPPL 
TASALRAPPSFVLPQCTR 
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SKQ ID 
NO: 


SEQ H> NO: 
of peptide 
sequence 


Met 
hod 


SEQ ID NO: 
in USSN 
09/540,217 


Nucleotide 
location of first 
codon for peptide 
sequence 


Nucleotide location of last 
codon for last amino acid 
of peptide sequence 


Amino acid sequence ( X-Unknown, 
*=Stop codon, /-possible nucleotide 
deletion, \=possible nucleotide insertion) 


3953 


34321 


A 


3994 


216 


1 159 


SWHGPPGANTVAAAAGPEE\K 

AALKLRPTHGWPVRATDVHDV 

ILKASGESEWRGGSRASHQMSP 

VAMATALGEGVPVRGPAAGSL 

RLLPGSSAPLGRDAISSCNGVN 

GLETTGGRCRHNAPNKRHGDP 

LLEGAAAR/AQAARA*TAGPEP 

LE/PAANPPPPLTASALRAPPSF 

VLPQCTA A PROPS A AG A AN * G 

KAQSRNC*NEPFAYGGGTHGT 

GAGAAVTVAADGN*LGSIQVM 

QAVRNAGSRFLRSWTWPQTAG 

PWPSPSF/VFPAGSWPERRPGPS 

AQALDSSKTLRPSRKLNRTRLP 

ATPSSAFTLPFQERRAL 


3954 


34322 


A 


3995 


1 


738 


MTKRGHGTA WAV ASKS ASPKP 

WQLPHSVEPVGTEKSRIEVWEP 

LPRFQRMYGNTWMSGSSLLQG 

NQNLHAERYCNSTLERN DTP1E 

SLKPKRESEDGLGEHNGSTMEE 

VGAETRVQRHWVRVSMTELAL 

ASDAHMWGSNPGQRVTGVMV 

GECGTMLGDTQVLLSNPCGDR 

ARRAYSTAPDYAVCGNGGKVK 

LNEQRFGSTNKQGKAAYWME 

ALRPEPLCWQSNYPEAAAVGK 

PKAAYTKKLHGEDS* AlPVVTE 

LGERIAQLLIMLYV\KWGKSEIK 

RT/G/G FG STN KQG KAAY WM E 

ALRPEPLCWQSNYPEAAAVGK 

PKAAYTKKLHGEDS 


3955 


34323 


C 


3996 


87 


329 




3956 


34324 


A 


3997 


3 


122 




3957 


34325 


A 


3998 


1 


156 




3958 


34326 


A 


3999 


1 


353 




3959 


34327 


A 


4000 


1 


201 




3960 


34328 


A 


4001 


56 


207 


EEKKEKEKEKEKEK/EEEEEEEE 

EEEEEEEEEEEEEEEEEEEEEEE 

EEEEEEEEEEEEEEEEEEEEEEE 


3961 


34329 


A 


4002 


1 


174 


MNRC*RHIYSSNEVH*KEEEEE 
EEEEEEEEEEEEEEEEEEEEEEE 
EEEEEEEEEEEIPLSSL 


3962 


34330 


A 


4003 


1 


278 


MTSYKFTEPKNGI WQLHEAAQ 
LDTTYNKLNKKEEEEEE\EEEEE 
EEEEEE\EEGEGEEEEEEEEEEE 
EEEEEEEEEEEEEEEEEEEGVIL 


3963 


34331 


A 


4004 


144 


429 


DLPREEYALLPAGPRRRCRHTH 

RYEPNPEFGAKHSCPAA*HRAA 

PATSDTQE*HRSNAFGEEEEEEE 

EEEEEEEEEEEEEEEEEEEEEEE 

EEEEEEEEEEEEETLFSNM 
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SEQ ID 

NO: 


SEQ ID NO: 
of peptide 
sequence 


Mcl 
hud 


SEQ II) NO: 
in USSN 
09/540,217 


Nucleotide 
location of first 
codon for peptide 
sequence 


Nucleotide location of last 
codon for last amino acid 
of peptide sequence 


Amino acid sequence ( X=L)nknown, 
*=Stop codon, /=possible nucleotide 
deletion, \=possible nucleotide insertion) 


3964 


34332 


A 


4005 


3 


122 


TEEEEEEEEEEEEEEEEEEEEEE 
EEEEEEEEEEEEEGEEEE\EEEEE 


3965 


34333 


B 


4006 


1 


300 




3966 


34334 


A 


4007 


1 


1226 


MPSSKGVHVHSPPRYLAAKDF 

KMINKELTAATFMEV1AEDNRF 

IYDGIDSNFEPELVFLEFFEALLS 

FAFICVTDQMTKSYTNVPADD 

VSGNKHET1YTILNQDAQNKSP 

SAVMSHESDAAHSDSARSSSSK 

LELSPDVNKIRKSEAMVKEKKK 

ADKKGEKSARSPSSLSDNLDFS 

KQDG NTTRQEM S PAG V PL LG M 

QLNEVKPKKDRQNVQQNEDAT 

QYEESILTKL1VESYEGEKVRGL 

Y EG EG FA A FQG G CT Y R V SC PFE 

NLQEGEEGRLCEECPDEPRRVH 

VAGRSMYEGEVVNGMRNGFG 

MFKCSTQPVSYIGHWCNGKRH 

GKVGEVATWRAEKKKKEEEEE 

EEEEEEEE\EEEEEEEEEEEEEEE 

EEEEEEEE\EEEEEEEEEEEEEEE 

EEEEEEEEEEKIRP 


3967 


34335 


A 


4008 


453 


705 


LLSIVQAEAVSENSHPILPRVSR 

SGWGQKEEEEEEEXEEEEEEEEE 

EEEEEEEEEEEEEEXEEEEEEEEE 

EEEEEEEEEEEEEEGRRRRRSSP 

SCYSITPELSCKLGHR 


3968 


34336 


A 


4009 


93 


705 


ESSTQTCSGFWTGCTALHRWR 

GMPERCPPESRDS*TRFPQSSLP 

GHKT/SEKEEEENRKEEEEEEKE 

KEK/EEEEEEEEEEEEEEEEEEE 

EEEEKEEEEEEEEEQEEEEDDEE 

EEEEKSCSVNVSLIELPWDPKA 

YSRLAPLSSQPGPAVKVPTEHLI 

AKLEDCVQGFTYLTVEKRWAR 

AVTGAQELGVDYPRNEKCKPH 

NNGYDND 


3969 


34337 


A 


4010 


1 


3189 




3970 


34338 


A 


401 1 


1 


5127 




3971 


34339 


A 


4012 


209 


3816 


QGRPTFRFRKYREHHKDTPREE 

QLQDT*SSDSPKLK*RKKC*GQ 

PERKVKLPTKGSPSD*KR1SRQ/ 

KTLQARRQSWFFEKINKIDRPQ 

ARLIKKKREKNQIDTIKNDKGD 

ITTDPTEIQITIREYYKHLYANK 

LENLEEMDKFLDTYTLPRLNQE 

EVESVNRPITGSEIEAITNSLPTK 

KSPGPDGFTAEFYQRYKEELVP 

FLLKLF0P1EKEGILPNSFYEASII 

LIPKPGRDTTKKGNFRPISLMNI 

DAKIL 
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SKQ ID S 

NO: o 

s 


EQIDNO: ft 
f peptide h 
eqticnce 


■let o 
od i 
0 


mlJ l\\J, P 

n USSN 1 
9/540,217 c 

s 


1UUCU1IUC i 

ncation of first c 
odon for peptide t 
equeiice 


Nucleotide location of last / 
odon for last amino acid * 
>f peptide sequence t 


Imino acid sequence ( X-Unknown, 
=Stop codon, /=possible nucleotide 
Iclction, \=possiblc nucleotide insertion) 


3972 : 


J4340 1 




1013 


: 


3570 




3973 : 


>4341 i 


\ * 


1014 


i : 


Z347 1 
( 


VIELKTKARELHDECTSLSSRFD 
3LEERVSVMEDEMMEMNLPTK 
KSPGPDGFTAEFYQRYKEELVP 
FLLKLFQS1EKEGILPNSFYEPSII 
LIA1CPGRDTTKKENFRPISLMNI 
NAKILNKMLANQIQQHIKKLIH 
H DQVGFIPGMQGWFN I RKS1N V 
IQHINRTKDKNHMIISIDAEKAF 
DKIQQHFMLKTLNKLVLEVLA 
RA1RQEKEIKGIQLGKEEVKVSL 
FADDMIVYLENPTVSAQNLLKL 
IGNFSKVSGYICFNVQKSQAFLY 
TNNRQTERQ1MSELPFTIASKRI 
KYLGIQLTRDVKDLFKENNKPL 
LKEVKEDTNEWKNIPCSWVGRI 
NIVKMAILPKVIYRFNAIPIKLP 
MTFFTELEKTTLKFIWNQKRAC 
IAKSIFSQKNKAGGITLPDFKLY 
YKATVTKTAWYWYQNRD1AQ 
WNRTEPSEIMLHIYNYLIFDKPE 
KMKQWGKDSLFNKWCWENWL 
A1CRKVKLDPFLTPYTKMNSR 
W1KDLNVRPKTIKTLEENLGITI 
QDIGVGKDFMSKTPKAMATKA 
KIDKWDLIKLKSFCTAKETT1RV 
NRQPTTWEKIFATYSSDKGLISR 
IYNELKQIYKKKTNNPIKKWAK 
DVNRHFSKEDIYAAKKHMKKC 
AIRFMOIKTTMRYHLTPV 
R M AIIKKCSGNNRICIO/GGIWCD 
RII *R*TTCRVAKE10SL*RRi/W 
KRLQRTLSIPVLDAV*PPMF*AS 


3974 


34342 


A 


4015 


i 


5073 




3975 


34343 


A 


4016 


i 


3297 




3976 


34344 


A 


4017 


i 


3514 


MELKTKARELREECRSLRSRCD 

QLEERVSAMEDEMNEMKREG 

KFREKRIKRNEQSLQEIWDYVK 

RPNLRLIGVPESDVENGTKLEN 

TLQDIIQENFPNLARQAN1QIQEI 

QRTPQRYSLRRATPRHIIVRFTK 

VEMKEKMLRAAREKDRSTRQK 

VNKDTQELNSALHQADLIDIYR 

TLHPKSTEYTFFSAPHHTYSKT 

DH1VGSKALLSKCKRTE1ITNYL 

SDHSA1KLELRIKNLTKSRSTTW 

KLNNLLLNDYW 
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SEO 10 S 

NO: c 

s 


iKQIDNO: ? 
>f peptide 1 
equence 


Viet < 

nod i 
( 


>EQlDNO: ? 
n USSN 1 
)9/540,2l7 i 

5 


Nucleotide i 
ocation of first < 
odon for peptide i 

equence 


Nucleotide location of Inst . 
:odon lor last amino acid ' 
)f peptide sequence < 


\mino acid sequence ( X=Unknown, 
*=Stop codon, /=possible nucleotide 
Jelelion, \=possiblc nucleotide insertion) 


3977 


34345 


A < 


4018 


1 


2666 


MVKGS1QQEELTILNIYAPNTG 

APRF1KQVLSDLQRDLDSHTLI 

MEDFNTPLSTLDRSTRQKVNK 

NTQELNSALHQADLIDIYRTLH 

PKSTEYTFFSAPHHTYSK1DHI V 

GSKALLSKCKRTEIITNYLSDHS 

A I KLELR1 KN LTQSRSTT WKLN 

NLLLNDYWVHNEMKAE1KMFF 

ETNENKDTTYQNLWDAFKAVC 

RGKFIALNAYKRKQERSKIDTL 

TSQLKELEKQEQTHSKASRRQE 

1TKIRAELKE1ETQKTLQK1NESR 

SWFFERINKIDRPLARL1KKKRE 

KNQIDT1KNDKGDITTDPTEIQT 

TI RESYKHLY AN KLEN LEEMDT 

FLDTYTLPRLNQEEVESLNRP1T 

GSEI VAIINSLPTKKSPGPDGFTA 

EFY/PESYL*QTHRQYHTEWAK 

TASIPFEN WHKTGMPSLTTPIQH 

SVGSSGQGNQPGEGNKGYSIRK 

RGSQIVPVCRRHDCLSRKPHRL 

SPKSP*ADKQLQQSLR1QNQCT 

kitsilihqqq™repnhe*tpih 

NCFKENKIPRNPTYKGCEGPLQ 

GELQTTAQGNKRGHKQMEEHS 

MLMGRKNQYRENGHTAQGNL 

QIQCHPHQATNDFLHR1GKNYF 

KVHMEPKKSPHRQVNPKPKEQ 

SWRHHTT*LQT1LQGYSNQNSM 

VLVPKQRYRSMEQNRALRNNA 

AYLQLSDL*QT*EKQAMGKGFP 

1**MVLGKLASHM*KAETGSLP 


3978 


34346 


A 


4019 


824 


3693 


AWKGTTDRSTRQKVNKDTQEL 

NSALHQADLIDIYRTLHPKSTE 

YTFF/LAPHHTYSK1DHIVGSKA 

LLSKCKRTEHTNYLSDHSAIKL 

ELRIKNFTQSRSTTWKLNTNLLL 

NDYWVHNEMNAEIKMFFETNE 

NKDTTYQNLWDAFKAVCRGK 

FIALNAHKRKQERSK1DTLTSQL 

KELEKQEQTHSKASRRQE1TKIR 

AELKEIETQKTLQKINESRSWFF 

ERITKSDRPLARLIKKKREKNQf 

DTIKNDKGDIT 


3979 


34347 


B 


4020 


1 


3765 




3980 


34348 


A 


4021 


1 


4791 




3981 


34349 


A 


4022 


1 


3297 





424 



WO 01/075067 



PCT/US01/08631 



SEQ ID 

NO: 


SEQ ID NO: 
of peptide 
sequence 


Met 
hod 


SEQ ID NO: 
in USSN 
09/540,217 


Nucleotide 
location or first 
cod on for peptide 
sequence 


Nucleotide location of last 
codon Tor last amino acid 
of peptide sequence 


Amino acid sequence ( X-Unknown. 
*=Stop codon, /=possiblc nucleotide 
deletion, \-possiblc nucleotide insertion) 


3982 


34350 


A 


4023 


1 


3170 


MVKGS1QQEELTILNIYAPNTG 

APRFIKQVLSDLQRDLDSHTLI 

MGDFNTPLSTLDRSTRQKVNK 

DTQELNSALHQADL1DIYRTLH 

PKSTEYTFFSAPHHTYSKIDHIL 

GSKALLSKCKR1EIITNYLSDHS 

AIKLELRJKNLTQSRSTTWKLN 

NLLLNDYWVHNEMKTEIKMFF 

ETNENKDTTYQNLWDAFKAVC 

RGKFIALNAYKRKEERSKIDTL 

TSQLKELEKQEQRHSKPSRRQE 

[TKMRAELKEIETQ 


3983 


34351 


A 


4024 


281 


3030 


KPRLENYMKNAEASRADAINW 

KKGY/LVMEDKMNEMKREGKF 

REKRIKRNKQSLQEIWDYVKRP 

NLRLISVPESDRENGTKLENTL 

QDIIQENFPNLARQANIQIQEIQ 

RTPQRYSSRRATPRHIIVRFSKV 

EMKEKMLRAAREKEIQTNIREY 

YKHRYANKLENLEEMDKFLNl 

YTLRRLNQEEVESLNRP1RGSEI 

VAI1NSLPTKKSPGPDGFTAEYY 

QRYKEELVPFLLKLFQSIEKEG1 

LPNSFYEASII 


3984 


34352 


A 


4025 


1 


3290 


MGELITPLSTLDRSTRQKVNKD 

TQELNSALHQGDLIDIYRTLHP 

KSTEYTFFSAPHHTYSKIDH1LG 

SKALLSKCKRTEIITNYLSDHSA 

IKLELRIKNLTQNRSTTWKLNN 

LLLNDYWIHNEMKAEIKMFFET 

NENKDTTYQNLWDAFKAVCR 

GKF1ALNAHKRXQERSKIDTLT 

SQLKELEKQEQTHSKASRRQEI 

TKIRAELKEIETQKTLQKINESR 

SWFFERINK1DRPLARL1KKICRE 

KNQIDTIKNDK 


3985 


34353 


A 


4026 


1 


3573 




3986 


34354 


B 


4027 


1 


4251 




3987 


34355 


B 


4028 


1 


3065 




3988 


34356 


A 


4029 


965 


4089 


TWKGTTSTSRCKIMPKYRSTRQ 

KVNKDTQELNSALHQADLIDIY 

RTLHTKSTEYTFF/LAPHHTYSK 

1DH1VGSKALLSKCKRTEIITNY 

LSDHSA1KLELRJKNLNQSRSTT 

WKLNNLLLNDYWVHMEMKAE 

IKMFFETN ENKDTTYQNLWDA 

FKAVCRGKFIALNAHKRKQERS 

KIDTLTSQLKELEKQEQTHSKA 

SRRQEITKIRAELKEIETQKTLQ 

KINESRSWFFERIMKIDRPLARLI 

KKKREENQID 
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SKQID 
NO: 


SEQ II) NO: 
of peptide 
scq uence 


Met 
hod 


SKQ ID NO: 
in USStN 


Nucleotide 
location of first 
codon tor peptide 
sequence 


Nucleotide location of last 
codon for last amino acid 

OI pcpiiUc 3Ci|iicntL 


Amino acid sequence ( X=Unknown, 
*=Stop codon, /-possible nucleotide 

il a* 1 4» 1 ■ *\ n \*>r\ACCiktA n n f l^rttlfflrf* i fl C t* f 1 ft 1 1 \ 

utriciiuflf \ — possioic nucicuuuc iiimruuii/ 


3989 


34357 


A 


4030 


523 


3981 




3990 


34358 


A 


4031 


1 


3429 




3991 


34359 


A 


4032 


1 


3156 




3992 


34360 


A 


4033 


2 


4943 




3993 


34361 


A 


4034 


1 


6747 




3994 


34362 


A 


4035 


1 


3928 


MAAWNLLLKSYAYWGGLRKE 

DFHCLDRKTLRTVSFLAALLSY 

ES1GGKGKLTTRKDIYTENPSV 

HHHHQRPKVDKTTKMGKKQN 

RKTGNSKMQSASPPPKERSSSP 

ATEQSWMENDFEELREEGFRRS 

NYSELREDIQTKGKEVENFEKN 

LEECITRITNTEKCLKELMELKT 

ICARELREECRSLRSRCDOLEER 

VSAMEDEMNEMKREGKFRDK 

RIKRNEQSLQEIWDYVKRPNLR 

LIGVPESDVENGTKLENT 


3995 


34363 


A 


4036 


! 


3638 




3996 


34364 


A 


4037 


3 


3585 


SNSHITILTLNVNGLNAPIKRHR 

LANWIKSQDPSVCCIQETHLTC 

RDTHRIKIKGWREIYQANGKQK 

KAGVAILVSDKTDFKPTK1KRD 

KEGHYMMVKGSIQQEELTTLN! 

YAPNTGAPRFIKQVLRDLQRDL 

DSHTLIMGDFNTPLSTLDRSTR 

QKVNKDIQDLNSALHQVDLIDI 

YRTLHPKSTEYTFFSALHHIYSK 

IDHIVGSKALLSKYKTTEIITNC 

LSDHSAIKLELRIKKLTQNRSTT 

WKLNNLLLN 


3997 


34365 


B 


4038 


877 


8907 




3998 


34366 


A 


4039 


1 


450 


QGSPSGSRE*NSQSSAGPQCALP 

PAMA*VPLSWRSMGKWWKRT 

SCTSDST*PPSERRHWRSRKSPS 

AMPASFRCSSASAREMLP*KKG 

RCAAGSGIAPGPPETWGRTGGC 

PGKQATCGVSGPNANGEPVL/K 

YPSSSSEAHGGPGRNGRSD 


3999 


34367 


A 


4040 


2 


522 




4000 


34368 


B 


4041 


102 


186 




4001 


34369 


A 


4042 


2 


5417 
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SEQ ll> 

NO: 



4002 34370 



SEQ ID NO: 
of peptide 
sequence 



Met 
hod 



4003 



34371 



4004 34372 



4005 



34373 



SEO l» NO: 
in USSN 
09/540,217 



Nucleotide 
location of first 
codon for peptide 
sequence 



Nucleotide location of last 
codon for last amino acid 
of peptide sequence 



Amino acid sequence ( X=Unknown, 
*=Stop codon, /=possible nucleotide 
deletion, \=possiblc nucleotide insertion) 



4043 



45 



A 4044 



A 4045 



B 14046 



585 



1773 



663 



147 



Ikqpsgllkfgnlilkchppslth 

MLSQPCA\EAPTPDPNWELA\LY 

IHPSSGIMSATVSFWS1GTAWLE 

AQG1WEP\FRRRLS\FEASNPPFD 

VGRPFDLRRIVG1SSEGNLNTLS 

CDPGHSRGFCGAGGSSSRPSAG 

SHKQ*GPSGHPHSSHSNRNSAD 

VDDVRA YNSGRTSSMTSAQA A 

SSQPANKTRPLVLDSNTGAQGH 

SAGRKSKGAKQSQHGSQHHAH 

SPLEQHPQPPLPPPVPQPQEPQP 

ERLSPAPLAHPSHPERASSARHS 

SEDSDITSLIEAMDKDFDHHDSP 

ALEVFTEQPPSPLPKSKGSTEGG 

PASTFTQAVDGGIQFFTDCWTE 

GPSSSLLAVAREVQLALCIHELL 

IHGFSQLQVSGGPGAMPDPAAH 

LPFFYGS1SRAEAEEHLKLAGM 

ADGLFLVRQCLRSLGGYRQLN 

GTYA1AGGKAHCGPAELCEFYS 

RDPDGLPCNLRKPCIPPSGLEPQ 

PGSSTACETPWARPRSRPSSARP 

RRWRSSLLRRTTSGCPGTTAA 



MALWTLRPTPLLVTCMLICAPG 
VMGAVVAPLTILGGPLLIRAAW 
YTAGIVGGLSTVAMCAPSEKFL 
NMGAPLGVGLGLVFVSSLVDQ 
MGRWFVAGGAAVGLGALCYY 
GLGLSNEIGA1EKAVEYWFNSF 
VCHSNQQNACSHELHDERLLG 
DMGLPILHAMLLRJU-PSVDSQN 
|ALSSIMLLHTALP*QSAERLFS 
|TS**EALG*YGFAYPACNASAK 
TT1RGLTECLIQHHVTPHS1ASD 
QGTHFTAKEVQQWAHAHGIH 
WPYHVPHHPEAAGL 
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SEQ ID 

NO: 



SEQ II) NO: 
of peptide 
sequence 



Met 
hud 



SEQ ID NO: 
in US5N 
09/540,217 



Nucleotide 
location of first 
codon for peptide 
sequence 



Nucleotide location of last 
codon for last amino acid 
of peptide sequence 



Amino acid sequence ( X=Unknown, 
*=Slop codon, /=possiblc nucleotide 
deletion, \=possible nucleotide insertion) 



4006 



4007 



4008 



4009 



4010 



401 1 



4012 



40 1: 



4014 



4015 



4016 



34374 



4047 



34375 



34376 



54377 



34378 



34379 



34380 



34381 



54382 



34383 



34384 



485 



1568 



4048 



4049 



4050 



4051 



4052 



4053 



4054 



4055 



4056 



4057 



82 



585 



662 



2250 



1326 



1614 



2586 



1954 



705 



1833 



4128 



1425 



GEGYKADLAAATVECPICQQQ 
RLTLSPQYSHIPQGDQPTTW»Q 
VDC1GPLPSWEGQKFVLTG1DT 
YFRYGFA YPACNASVKTT1HGL 

|teclvhhhgvphgi\asvqgth 

FMA*EVQQWAHAHGIHWSYH 
VPHHLEAAGLIEQWNGLLMSQ 
LQHQLGDNTLQGWGKVLQKG 
VYALNQCS1Y0TVSPIARIHGSR 
NQGVEVAPLKJTPSDPLAKCLL 
PFPKALHSACLEVLVPEGGTLP 
PGDTTTIPLNWKLRLPPRHFGL 
LLPLSQKAKKGATVLAGVIDPD 
YQDEISLLLHIGGKEEYAWNTG 
DPLGR1XVFPCHVIKVNGKLQQ 
PN PG KTAN DPDPSG MKV* VTP P 
GKKNPRPAEVLAEGK 



MARG/NA1TLPV/CGRAVKFT/L 
EVLRGDSVEKTSRVWSGNERD 
QELLTEDALDDLIPSFLLTGQQT 
PAFGRRVSGVIEIADGSRRRKA 
AALTESDYRVLVGELDDEQM A 
ALSRLGNDYRPTSAYERGQRY 
ASRLQNEFAGN1SALADAEN1S 
HKAHKYFVFEANTGTETGYQG 
EESLFNKAYYGGGTNFFRKESQ 
KLQQSAKKRDAELANGALGIIE 
LNNDYTLKKVMKPL1TSNTVTD 
EIERANVFKMNGKWDFADFGT 
TIKQDFRLLGQTSVDRLLQLSQ 
GQAVKGNQLLPVSLVKRKTTL 
APNTQTASPRALADSLMQLAR 
QVSRLESGQQSSKQKKA1QTAI 
RKNKEANAVLARLNSELQQQL 
KGFADFREPPIKQDFRLLGQTS 
VDRLLQLSQGQA1TELCGAKRV 
GYFGPTQFYIALKLIAAAQSGLP 
VRIESIKCGNSYDHDYEFELGTL 
VLPRSLEGFALSLNCGEHYWL 
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SEQ ID 

NO: 


SEQ ID NO: 
or peptide 
sequence 


Met 
hod 


SEQ ID NO: 
in USSN 
09/54(L2l7 


Nucleotide 
location or first 
codon Tor peptide 
sequence 


Nucleotide location of lasl 
codon for last amino acid 
of peptide sequence 


Amino acid sequence ( X~Unknown t 
*=Stop codon, /-possible nucleotide 
deletion, \-possiblc nucleotide insertion) 


4017 


34385 


A 


4058 


1461 


2496 


NKRNHQSVCHAFIRIPVAAPMV 

DSLIARVGVMARCNAITLPVCG 

RDVKFTLEVLRGDSVEKTSRV 

WSGNERDQELLTEDALDDLJ PS 

FLLTGQQTPAFGRRVSGVIEIAD 

GSRRRKAAALTESEGTPAFGRR 

VSGVIEFADGSRRRKAAALTES 

DYRVLVGELDDEQMAALSRLG 

NDYRPTSAYERGQRYASRLQN 

EFAGNISALADAENISRKIITRCI 

NTAKLPKSVVALFSHPGELSAR 

SGDALOKAFTDKFF! I KOOAQ 

I'IjI 1 L.V^I\.rv/AU VII CALL VII L_ L, 1 

VI KT^A^RT^I S^RHDFA Pr; A 

v L?rv i Oijr\»ji\ i JL. Jij rvii v«f r f \ I \J /\ 
TVI YfCnnKMVl Ml nR<sRVPTP 
CIFKIFAII KFI FkTPAP 


4018 


34386 


A 


4059 


340 


2067 




4019 


34387 


A 


4060 


I 


1959 




4020 


34388 


A 


4061 


1 


2319 




4021 


34389 


A 


4062 


1 


1587 




4022 


34390 


A 


4063 


964 


1757 


GYSGSKPDV1TLLEQGKEPCVV 

ARDVTRRQCPAAPMVDSLIAR 

VGVMARGNAITLPVCGRDVKF 

TLEVLRGDSVEKTSRVWSGNE 

RDQELLTEDALDDLIPSFLLTGQ 

QTPAFGRRVSGVIEIADGSRRR 

KAAALTESDYRVLVGELDDEQ 

RYA^RI ON FF ACINIC A 1 AHA KTM 
KRKMITRPINTAKI Pk^VVAI P 
SHPG/ELSARAASQRQQCGYHK 
LHDfCQRLLRG*KGNICAKLLNE 


4023 


34391 


A 


4064 


1 


1554 




4024 


34392 


B 


4065 


1 


1599 




4025 


34393 


A 


4066 


I 


682 


MKRAPVIPKHTLNTQPVEDTSL 
STPAAPM VDSLIARVGVMARG 
NAITLPVCGRDVKFTLEVLRGD 
SVEKTSRVWSGNERDQELLTE 
DALDDLIPSFLLTGQQTPAFGR 
RVSGVIEIADGSRRRKAAALTE 
SDYRVI VGFI DDFOMAAI <iR 1 
GdATOA FAKFNNOKVHTk: k" RT 

VJVJ^V 1 \^r\ I r\ rv L, 1 N IN v,/ rv \ 11 1 FN. IN. l\ | 

ASI II HAMlTPR^f M^^k'Tk'TsJT 
KOI NSITsJORI PCW ^1 OKni Mff, 
TAOiRPKTI TFO 


4026 


34394 


A 


4067 




2448 




4027 


34395 


A 


4068 




2541 




4028 


34396 


A 


4069 




828 




4029 


34397 


A 


4070 




1899 




4030 


34398 


B 


4071 




1686 




4031 


34399 


A 


4072 


1 i 


1437 
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SKQ ID 

NO: 


SEQ ID NO: 
of peptide 
sequence 


Met 

^od 


SKQ II) NO: 

in uoj.^ 
09/540,217 


Nucleotide 

itrutinn ii f first 

codon for peptide 
sequence 


Nucleotide location of last 
codon for last amino acid 
of peptide sequence 


Amino acid sequence ( X— Unknown, 
*=Stop codon, /^possible nucleotide 
deletion, \=possible nucleotide insertion) 


4032 


34400 


A 


4073 


1 


3417 




4033 


34401 


A 


4074 


1 


3826 




4034 


34402 


A 


4075 


812 


2578 


F1RDFADFGTTIKQDFRLLGQTS 

VDRLLQLSQGQAVKGNQLLPV 

SLVKRKTTLAPNTQTASPRALA 

DSLMQLARQVSRLESGHSNGN 

GQVSPIFHQTSSST1RSCSCHLLT 

LNFLTLQLNTSDIAVFHSTPKLL 

LVTST1THMGLNTSQAQSVPVI 

NSVAGSLAALQPVQFSQQLHSP 

HQQPLMQQSPGSHMAQQPFMA 

AVTQLQNSHKFSHRSHGPGQS 

NDACSEPTNKKMRRNRFKWGP 

ASQQILYQAYDRQKNPSKEERE 

ALVEECNRVWQARRLGAFGKE 

DVHVSFAARRGAKFRHQTLLG 

RRSSIPAAPMVDSL1ARVGVMA 

RGNAITLPVCGRDVKFTLEVLR 

GDSVEKTSRVWSGNERDQELL 

TEDALDDLIPSFLLTGQQTPAFG 

RRVSGVIEIADGSRRRKAAALT 

ESDYRVLVGELDDEQMAALSR 

LGNDYRPTSAYERGQRYASRL 

QNEFAGNISALADAENISRKI1T 

RCINTAKLPKSVVALFSHPGELS 

AR^riOAI OKAFTDKEELLKOO 

ACKL\HEQKKAGVGDNSIDSW 

KNAG RVFKDSDKFDAN DPI LK 

DQTQEWSGSATFTSDGK1RFIL 
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SEQ ID 

NO: 


SEQ ID NO: 
of peptide 
sequence 


Met 
hod 


SEQ ID NO: 
in USSN 
09/540,217 


Nucleotide 
location of first 
codon for peptide 
sequence 


Nucleotide location of last 
codon for last amino acid 
of peptide sequence 


Amino acid sequence ( X^Un known, 
*=Stop codon, /= possible nucleotide 
deletion, \= possible nucleotide insertion) 


4035 


34403 


A 


4076 


1474 


3367 


REEGANSECLGRHGFKJCMLYV 

KRDEVGKGQIRLETVFEQAIDQ 

RFSTDTSLSTPAAPMVDSLIARV 

GVMARGNA1TLPVCGRDVKFT 

LEVLRGDSVEKTSRVWSGNER 

DQELLTEDALDDLIPSFALLTGH 

KTPAFGQRVSGVIEIADGSKRR 

KAAALTESDYRVLVGELDDEQ 

MAALSRLGMDYRPTSAYERGQ 

RYASRLQNEFAGNISALADAEN 

ISRXIITRCINTAiCLPKSVVALFS 

HPGEVLSARSGKCMVPTESAPH 

VTVLGCQCGPLGLENGLKEGY 

LGRSTLDMEAWQPLQEFYLHN 

LITGQMFEIAVTQNNSKINSSSP 

TTEQSWMENDFDELTEVGFRR 

SVITNFSELKEHVLTHRKEAKN 

LEKSDGENGTKLENTFQDHQE 

NFPNLARQVNIQIQEIQKTPQRY 

SSRRATPGHIIVRFTKVEMICEK 

VLRAAREKASLAPENLDNSKIR 

PVVILFHYGESWNLLRADQRL1 

FAKSWPRASRYQQGHQDLF1LR 

SDLPSQVF1RDKLMERRNRRTG 

RTEKAR1 WEVTDRTVRTWIGEA 

VAAAAADGVTFSVPVTPHTFR 

HSYAMHMLYAGIPLKVLQSLM 

GHKSISSTEVYTKVFALDVAAR 

HRVQFAMPESDAVAMLKQLS 


4036 


34404 


A 


4077 


794 


4235 


RVSRGRXWFF1ALKRMPAMKK 

AMNLFLGLSNVRTVHPEGFTV 

Y1STHISFPSLSGYRTGLRSFGLV 

KQKKSP1RMPCVYTNTLCQYR 

KPDGSGIVSLK1DWIIERYQLPQ 

SYQRMPDFRRRFLQVCVNEINS 

RTPMRLSY ! EKKKG RQTTH I DL 

ALKGLRVLLVEGNDPQGTASM 

YHGWVPDLHIHAEDTLLPFYLG 

EFCDDVTYAIKPTCWPGLDIIPSC 

LALHRIETELMGKFDEGKLPTD 

PHLMLRLAIETVA 


4037 


34405 


A 


4078 


1 


2574 




4038 


34406 


A 


4079 


1 


536 
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SEQ ID 

NO: 


SEQ ID NO: 
of peptide 
sequence 


Met 
hod 


SEQ ID NO: 
in USSN 
09/540,217 


Nucleotide 
location of first 
codon for peptide 
sequence 


Nucleotide location of last 
codon for last amino acid 
of peptide sequence 


Amino acid sequence ( X=Unknown t 
*=Stop codon, /=possiblc nucleotide 
deletion, V=possib1c nucleotide insertion) 


4039 


34407 


A 


4080 


368 


1449 


LKSTNLITFLRLFVPQMPLAYM 

KFTPSGLVAACAPWLRQRRVV 

QLGQIAFSAP/YLSQMVRQEMY 

NRYGESA YEDGYRJY1T1TRK.V 

QQAAQQAVRNNVLDYDMRHG 

YRGPANVLWKVGESAWDNNK 

ITDTLKALPTYGPLLPAAVTSA 

NPQQATAMLADGSTVALSMEG 

VRWARPYRSDTQQGPTPRKVT 

DVLQTGQQIWVRQVGDAWWL 

AQVPEVNSALVSINPQNGAVM 

ALALLNNARPWYLGAQPRDSTI 

IFCQFGAHPLLDPKTQPVGCRN 

AARKSCAEIRLVPDARANSGKL 

VRRYRKYRRQYHKSKSRHQPL 

RQQQPVRLDWRNVDNQYALT 

TRFLYQSLQRHAQLNVPLFHVL 


4040 


34408 


A 


4081 


1420 


1842 




4041 


34409 


A 


4082 


407 


1347 


GRJRVHIHKDGRADGGSQPGVT 

AIQQQLPFAFAFPN*SY*TESAW 

AQSIK\GPWWLRDQVDGPAGR 

LAALPQR/SLINAVSTRMEG1SG 

AFNTANPACST*FLCSLLILPSLF 

STALPNFRLSAMVSDCTISNMV 

WST/SAVTDWSCTPLD*ERKHR 

GTARLTTGKGVGMDRDKQVST 

LFLGFCY AHLQWNEDVFIARH 

VHLHIALFLDQRAQTASYLQYH 

IFFARFVFPHRTGVFATVARLK 

HNDNRTIAPCFTRJLWTTLRWR 

HLLFEVAFVVILQQRQQRVLHI 

LCIGRJEVHHQTLFKPGDRRKG 

KQLRFYVLL 


4042 


34410 


A 


4083 


1 


649 


MRHGYPARANVLVKVGESAW 

DN>JKDYRYAKALPTYGPLLPA 

AVTS/ANPQQATAMLADGSTV 

A/LSMEGVRWARPYRSDT/QQG 

PTPRKVTDVLQTGQ/QIWVRQV 

GDAWWLAQV/PEVNSALVSIMP 

QNGAV/MALVGGFDFNQSKFN 

RATQALRQAGAHLPAHSQSGH 

HQQTAR*KSNFCARM*TPDQLS 

W**KNCPFRLSPT*QRQWSLRR 

YRPVSQRTSF 
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S£Q ID 

NO: 


of peptide 
sequence 


1*1 CI 

hod 


in USSN 
09/540,217 


Nucleotide 
location of first 
codon for peptide 
sequence 


1^1 UCICOIIUC IvLdllUll Ui last 

codon for last amino acid 
of peptide sequence 


Amino acid sequence ( X = Unknovvn, 
*=Stop codon, /=possiblc nucleotide 
deletion, \-possible nucleotide insertion) 


4043 


3441 1 


A 


4084 


2 


551 


WRAAGPEPCPTGRQLRP/AGDL 

ACSAAAGPGAEPFTAPLALAGR 

SKCGAAEPAPTQNSRWPMSPH 

LSLHASPQAEGAGSGL/VPAPR 

AAAG*RAPQMRP/VVGAEAEE 

APGP*EPCRHPAPHASQHRYGC 

HPS/AAEPCRHPAPHASQHRYG 

CHPSGLNPAGTQHPMPASTGTA 

AIHRG*TLPAPSSP 


4044 


34412 


B 


4085 


1 


1029 




4045 


34413 


A 


4086 


1 


2157 




4046 


34414 


A 


4087 


1258 


1838 


TQVVF1TSAWGLGEMVVQGAV 
NPDEFYVHKPTLAANRPAIVRR 
TMGSKKIRMVYAPTQEHGKQV 
KI EDVPQEQRD1 FSLTNEXEVQE 
LAQQAVQIEKH\YGSPMD/IEW/ 

AKDG/HTGNGHVQALRNRCPE 
ARQHRMRIPGRJLPRPIGRMAG 
PKTRIEHTSVTVISNRRKIKTEN 
RGHKGYEDRKLHEDLQLRHQS 


4047 


34415 


A 


4088 


2806 


3540 




4048 


34416 


B 


4089 


1 


1251 




4049 


34417 


A 


4090 


341 


946 


GLSSVGQSVNDHLPWT*GLSSV 

GQSVNDHLPWT*GLSSVGQSV 

NDHLPWT*GLSSVGQSINDHLP 

WA*VLSSVRQSIDDHLPWT*VL 

SSVRQSIDDHLPWT*GLSSVGQ 

SVDDHLPWT*GLSSVGQS1DDH 

LPWT*VLSSVRQSIDDHLPWT* 

GLSSVGQSVDDHLP*M*GLSSV 

RQ*VT* AKVNPKISAVTRNRGS 

VESPHLEGRSLKVQVFIPQVED 

MSWGPPWLWVEGESWT 


4050 


34418 


A 


4091 


426 


706 


VLGGGSEEKAPLWWSGPMVLP 
GAHSMKT*LPHTHVEFGFACLA 
SAGAQDVGMEGPRHTTENSVT 
GSPSHFPPRASQHRRGICRPHAG 
RATADF 


4051 


34419 


A 


4092 


596 


905 


GLSSVGQS!DDHLPWT*VLSSV 

RQSIDDHLPWT*GLSSVGQSVD 

DHLPWT*GLSSVGQSVDDHLP 

WT*GLSSVGQSVDDHLPWS*G 

LSSVGQSVDDHLPWT*GLSSVG 

QS1DDHLPWA*VLSSVRQSIDD 

HLPWT*VLSSVRQS1DD/HSSMD 

VRSV*CRT1SR*PSSMDVRAV*C 

RT!NR*PSSMDVSAV*CKTINR* 

PSSMDV RS V *CR 1 ISR rb\r 1 * 

GLSMSL1PSQLCGLSAVTPFSAV 

TRNRGS\ENHPILKAAASRSKSS 

FPRLKT 
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SEQ ID 

NO: 


SKQ ID NO: 
uf peptide 
sequence 


Met 

hod 


5EQ ID NO: 
n USSN 
)*>/540,2l7 


Nucleotide 
locution of first 
codon for peptide 
sequence 


Muclcotide location of last 
codon for last amino acid 
of peptide sequence 


Amino acta sequcnn ^ /* unMH"»«t 
*=Stop codon, /^possible nucleotide 
deletion, \=possiblc nucleotide insertion) 


4052 


34420 


A 


4093 


3 


1 194 


SLGPRSHSCCRSDYRSGI IVPL 

VLLPVCGVPALLVFALLSPLCV 

VCSALCGGLLPVLRASLFLWCV 

AFLAGLVFVKGFAFFGSLVRGR 

FLVVVPFFLLFALCRLLFLVCW 

LRSFGACPVSVCVAGFACFAGL 

FLVLVSLLSSGFGFRLSFSCVVG 

SLCLPGFAFRAFCLFFLPCVGPA 

LLAFPG FCGPSSPSLSYGGLFAP 

WSCALLGFFGCLG WSAPGFLSS 

FGLSVRVLSLPCASGLRSLSGC 

ALVPGLFLPWVFSPRSLRPLVSF 

GCLLCSFVSH\NMDW1KES\AG 

KVIQGNP*WLPV1LFFGSVPLTS 

rCAATAKPLMRMGNRALTVSQL 

T/AVASFAAVYGLFILPT*PTLV 

GAVQMDDTGTTRJGKLVSNHP 

FFIRVLLGVALTVCFGFVLGSF 


4053 


34421 


C 


4094 


70 


1950 




4054 


34422 


B 


4095 


262 


4347 




4055 


34423 


A 


4096 


2 


458 




4056 


34424 


A 


4097 


2 


445 


QPTERGLCASLKPSRAAIKSQSS 
KVISFDSMSHIQGTVVQGVGSQ 
GLEQQYRSGVA VFRLHSFSHRL 
I SACEFSRCRVOAVSRS1ILGSG 
RWQPPSHSSTREWPSGHTVWG 
LQPHISPLHCPSKDSL*GLCLCN 
KLPPENLGFSYVL 
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SEQ »> 

NO: 


SEQ ID NO: 
of peptide 
sequence 


Met 
hod 


SEQ ll> NO: 
in USSN 
09/540,217 


Nucleotide 
locution of first 
codon for peptide 
sequence 


Nucleotide location of last 
codon for last amino acid 
of peptide sequence 


Amino acid sequence ( X— Unknown, 
*=Stop codon, /=possiblc nucleotide 
deletion, V=possible nucleotide insertion) 


4057 


34425 


A 


4098 


1 


2589 


MVWFLKNVNHGTHTNAKKYN 

DVENKERTGWKWGSTEYLLCA 

RPLRKGNVGLSGDVFLTVFVM 

KTGHSSSLLPSTTTSDSTAQEGY 

ESRGGMLDWKHLLDSPDSTDP 

LGAVSSHNHQDKKAMLKDGEE 

RPFNEPGVFHLLADHQLTQKV 

ASIPGSAVCAYDMLDIASVFTG 

RJFKEQKSPDSTWTPVPDERVPK 

PRPGCCAGSSSLERYATSNEFPD 

DTLNFIKTHPLMDEAVPSIFNRP 

WFLRTMVRYRLTKIAVDTAAG 

PYQNHTVVFLGSEKGI1LKFLAR 

IGNSGFLNDSLFLEEMSVYNSE 

KKWSTAKPVRVTIILNPGQASF 

CITLRETV/C*RRKHIWCPPYRC 

TLQ*HFCPCH\CLSGKETLCRVT 

GGMKVKADRDESLPYAAMLA 

AQDMAQRCICELGITALHIKHR 

A TG GN RTKTPG PG A\S R P S S PC P 

LGCLK7WQTLFPRRRLRWPQGG 

RRKRSQLEAQRVIRESYLKGHD 

QLVPVTLLAIAVILAFVMGAVF 

SGITVYCVCDHRRKDVAVVQR 

KEKELTHSRRGSMSSVTKLSGL 

FGDTQSKDPKPEA1LTPLMHNG 

KLATPGNTAKML1KADQHHLD 

LTALPTPESTPTLQQKRKPSRGS 

REWERMQNLINACTKDMPPMG 

SPVIPTDLPLRASPSHIPSVVVLP 

ITQQGYQHEYVDQPKMSEVAQ 

MALEDQAATLEYKTIKEHLSSK 


4058 


34426 


B 


4099 


1 


1299 




4059 


34427 


A 


4100 


95 


502 


FPEIPQSCREGAPGPAKPGGPRA 

REPCPNRTAASWGVHCEDGGS 

TVRTGGPL*GRG VH REDGASSP 

QHPPRRGRGLGHLGPRPL*GQG 

DAAAAPGHRGKS/GGKGFLPAL 

RVQRGERGRVSRRAVCM WTSL 

CASVPS 


4060 


34428 


A 


4101 


7 


653 


DSFGSMSVLIKNPRTLFGGKPY 

VCRECGRGFTWKSNL1THQRTH 

SGEKPYVCKDCGRGFTWKSNL 

FTHQRTHSGLKLYVCKECGQSF 

SLKSNLITHQRAHTGEKPYVCR 

ECGRGFRQHSHLVRHKRTHSG 

EKPY1CRECEQGFSQKSHL1RHL 

RTHTGEKPYVCTECGRHFSWK 

SNLKTHQRTHSGVKPYVCLEC 

GQCFSLKSNLNKHQ\RSHTGEK 
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SEQID 

NO: 


SKQ ID NO: 
of peptide 
sequence 


Met 
hod 


SKQ ID NO: 
in USSN 
09/540,217 


Nucleotide 
location of first 
cod on for peptide 
sequence 


Nucleotide location of Inst 
codon for Inst amino acid 
of peptide sequence 


Amino acid sequence ( \=Unkno\vn, 
*=Stop codon, /-possible nucleotide 
deletion, \=possiblc nucleotide insertion) 


4061 


34429 


A 


4102 


8 


389 


LPASASQSVGTTGVISFENTCNI 

CHFFFLLLLFFSSSSSFFFLPFSFS 

FRVSLF*1QPLKTTASTVQGRQH 

SGGYRASPERRA DQRAHTGEK 

P/YVCRECGRGFRQHSHLQLSV 

YPHSFWTQDKRSNH 


4062 


34430 


A 


4103 


1 


740 


EGKRGRPFRIPRPAHPFPHELQS 

RLCILKPLHHPTPSSCPSS*TPVA 

PLPSHPCAPH/SARSCPVSDEAA 

L\P*SMALWARAGLLEAPTTLL 

PAAPDASSPA/MPPSRKLPPPLP 

L/CPEPLGPSPAAPSPPAPPGPNA 

AARPPL/PPSPSAAPGPRRPGA\R 

PVGPSRGPG/PRNSRSLRAPDVH 

TAPMRCLPSVRPPLPVLSAL/PD 

PLPRPPSFVPSLPSP/PSSGPSCPP 

TSAPPGSPRPGFVRLPCLLFWGS 


4063 


34431 


B 


4104 


48 


272 




4064 


34432 


A 


4105 


2 


622 


CPLSPLLFNIVLELLARAIRKEK 

VLKGIQIGEEEVKLSLFGDDLI V 

YLENPKYSSKKLLELVNEFNKV 

SGYKIYVHKSVALLYTNSDQAE 

NQIKNSTPFTTATSSSSSSSSSSP 

QG1FLTKRLKNF*RGKFKTLVK 

KNQGDPKKGKNPPGPKMGKN 

NFGKTPFWAKKI*KFHSI\PKKT 

PPFFFQKLKKTGVKFFWAPKGP 

KGFLSK.K 


4065 


34433 


A 


4106 


39 


1043 


QKQPVWQRCRE1GTLGYCGWK 

WTLD1HGRGHRILSGGVEIPGP 

WTEGFIQGRDVGELQEPGLSGR 

ESIH*\GKSYEYECSEDGEVFRV 

RASLTNHQVIHTAEKPYKCTEC 

GKVFSRNSHLVEH WRIHTGQK 

PYKCSECDKVFNRNSNLARHQ 

RIHTGEKPHKCNECGKAFRECS 

GLTTHLVIHTGEK.PYKCNECGK 

NFRHKFSLTNHQRSHTAEKPYK 

CNECGKVFSLLSYLARHQUHST 

EiCPYKCNECGRAFHKRPGLMA 

HLL1HTGEKPYKCNECDKVFGR 

KF\NLTNHQRIHTGERPYKCNA 

CGKVFNQNPHLSRHRK1HAGE 

NSLRTLQME 
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NO: € 

s 


tf peptide \ 
equcnce 


AtX - 
tod i 
I 


ikQ ID NO: P 
n USSN 1 
>9/540,217 c 

s 


Nucleotide f 
ocation of first c 
odon for peptide < 
equence 


Nucleotide location of last t 
odon for last amino acid * 
)f peptide sequence t 


Vmino acid sequence ( X-L)nknown, 
c =S»op codon* /-possible nucleotide 
Iclction, \=possiblc nucleotide insertion) 


4066 : 


54434 i 




uo7 : 


> < 


?4I < 
< 

< 
l 

- 


3QHQQQQHFVGQVAIQQQOQ 

3GPGVQTNQALGPKPQGLMPP 

5SHQDLLVQQVSPRPPQGPQG 

MVGPAQVGVLQHQLHGALGP 

QGLH*QVFMP\QSRVFSSPQLA 

QQGQGLMGHRLVTAQQQQQQ 

QQHQQQGSMAGLSHLQQSLMS 

HSGQPKLSAQPMCSLLQLLQQ 

QQLLS*QQHLQQQQQQQLQQQ 

QQL*QPQLHQQQQQQQLQQQQ 

PQQLVQQQHQQLQQPQINSQ/HL 

cpcD RPPNHMPiI 1 THSPNI TA^ 

LRLTSTHKAALGPGLQAALGHP 

KDGLLWKTLGTWRARGLICTG 

GIISYFTQHSWEVKVFTTL 


4067 


34435 


A 


4108 


1 


2255 


MEKNKVVKREAEANSINLSVY 

EPFKVRKAEDKLKENSDNVLE 

NRVLDGKLSSEKNDTCLPGTAP 

SKTKSSSKLSSCSSAIMALSAKK 

AASDSCKEPVANSRESSPLPKE 

VMDSQARAPLQSTVMTNAVSP 

AELTPKQVT1KPVATAFLPVSA 

VMEMKTAGSRVINLKLANNTT 

VKATV1SAASVQSASSAIIKAAN 

AIQQQTVVVPAPSRANAKLVPK 

TVHLANINLLPQGAQATSELRQ 

VLTKAQQQIKQA1INAAASQPP 

KKVSRVQVVSSLQSSVVEAFN 

KVLSSVNPVPVYIPNLSPPTNAG 

ITLPTRGYKCLECGDSFAVEKS 

LTQHYDRQSMRIEVTCNHGTK 

MLIFYNKCSLLSHARGHKEKGV 

AADTRGQKTCTICQMLLPNQCS 

YASHQRIHQHKSLYTCPECGAI 

CRSVHFQTHVTKNCLHYMRRV 

GFRCVHCN VVYSDVAALQSHI 

QGSHCEVFYKCPICPMACKSAP 

STHSHTYTQHPGIKIGEPE1IYK.C 

SMCDTVFTLQTLLYRHFDQHIE 

NQKLSVFKCPDCYLLYAQKQL 

MMDHIKSMHGTLKSIEGPPNLG 

INLPLSIKPATQNSANQNKEDT 

KSMNGKEKLEKKSPSPVKKSV 

FTKKVASPGWTCWECDRLFIO 

RDVYISHVRKEOGKOMKKHPC 

RHLCQKNRIKHKGIRKVYACSH 

CPDSRRTFTKRLMLEKH VQLM 


4068 


34436 


B 


4109 


1 


411 




4069 


34437 


C 


4110 


54 


146 




4070 


34438 


A 


4111 


1 


1937 
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SEQ ID S 

NO: c 
s 


►tO ID NO: ft 
f peptide h 
equeuce 


let i 

oil i 

C 


iEQ ID NO: r 
n USSN 1 
>«>/540\2l7 c 

*» 


Nucleotide i* 
ocation of first c 
odon for peptide c 
equence 


nucleotide location oflast £ 
odon lor last amino acid * 
>f peptide sequence <J 


kniino acid sequence ( X— Unknown, 
=Slop codon, /=possiblc nuclcoliile 
lelclion, \=possiblc nucleotide insertion) 


4071 : 


S4439 J 




41 12 


1 


1830 I 
1 

1 


V1C1EVTCNHCTKNLIVYNKCNL 

l-SQARGHKEKGVVMQCSYSIL 

KPVS AGH 1 1 VSPSSNSSSSSSTLQ 

5PVGTGIHTVTKIQSGITGTV1SA 

PSSTPSTTAMPLDEDPSKLCRH 

NLKCLKCNEIFQDKRSLATHFQ 

QAADMSGQKTCT1CQMLLPNQ/ 

CQRIHQHKSPYTCPECRAICRK 

KRTAQIHEWERETGKE1SISFEKK 

SMETKKVASPGWTCWECDHLF 

MQRDVYISHLRKEHGKQMKK 

HPCRQCDKPFSSSHRLCWHNRI 

KHKGIRKVYACSHCPDSTGTFT 

KGLMLEKHV\H*CMASRTLT*K 

K*QTPPMRRKQK*K*TSRSAVP 

SGWERTGSGVQASQRSNNSTT 

EKAENQCF*GSQAPLCCTQVKG 

TSAS AQAK WG WRR* PTG EQTQ 

PRGRISQWWMSDRKCK.VCAKT 

FETKAALNTHMQTHGHAEGCL 

K.QPCRSLLSQPRIKTEARNLIRN 

ADFLNSILRNGEGYSKEKKNGT 

GFLGRSARLALGAQGGKSWRF 

LFWVLLPNVLVLRVGMHDVN 

HRLINAAGCVSQLAVTLS TEPH 

GISSAISRVPRHCHPSGENSMAT 

SLNVNRSISRLAAGSGVLAMDL 

PIPAGHRAIETGLLGTEDTEQ 


4072 


34440 


c 


41 13 


217 


510 




4073 


34441 


A 


41 14 


210 


281 




4074 


34442 


A 


41 15 


1 


675 




4075 


34443 


C 


41 16 


126 


434 




4076 


34444 


A 


41 17 


804 


2061 


WERREAGGEDEGIN1HEP\*VEE 

EMKKHESNNVGLLENLTNGVT 

AGNGDNGLIPQRKSRTPENQQF 

PDNESEEYHSLCDKSKTSFQNS 

NNNNNKQQEQQQQNPTFSNTR 

KLTK.LYKAPIPPS1ILSGCPNIND 

SNWQEIEHGMQTAGLPTRPLSH 

GLQQKGAAFRCLGCKCSEPFTG 

SLILQKLAKTNTQKWQATYPKS 

QNEQLVPSVGKSYRCSTPAQP 

MKTAVGHKPCKATGAELPKAL 

GAQPLHPCALDVGQGFKKGNF 

GAVGLNGLLGLEFHGVSGVLL 

VGPGDGGLISEG VVREDLMCG 

VWSAGTWSVGTAERCLEKPGA 

i u\/ipr".pi n^wnriPVMPNGPV 

KSRQSSCLDGPGRCCSE1LTGQS 

WGNKKPARASSKSSQSINDRPL 

AVLTNQYQCEQLASERQPSSNS 
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SEQ ID 

iNO: 


SEQ ID NO: 
of peptide 

sequence 


Met 
hod 


SEQ ID NO: 
in USSN 
09/540,217 


Nucleotide 
location of first 
codon for peptide 
sequence 


Nucleotide location of last 
codon for last amino acid 
of peptide sequence 


Amino acid sequence ( X— Unknown, 
*=Slop codon, /=possible nucleotide 
deletion, \=possible nucleotide insertion) 


4077 


34445 


A 


41 18 


1 


357 


GKLMLPGSTRKPQVPVDRKMG 

HEGVFVWQAGLRARPGPSLPFS 

HGLTLHLHWPLALPV/GATSSP 

CEAGDLGVXPLAAGTWCPWEA 

+ RQEEAGWQAPGRAGPARVG 

WGGTGLTSAEVIITI 


4078 


34446 


A 


41 19 


1 


771 


MLISHKQLSPQLLSLTLPLSEGK 

AGWAGECPNPPSKDSPVQGIG/ 

GPPP/GYQKCR*DTASMLTMAP 

CHGPVCPPHPGWRPRSGSRVIL 

PAPPGHHPWP\GPRARNGLGTF 

QGCSTG WQVQETCFG PGGWLG 

DRHLVGPAATGARCLPAARGP/ 

DGALHPAVPTGKLKGQP\GPGA 

RHQRTYD*LPRPCGAAGLGSPP 

A*HPISEETENQWGLHGPPQPA 

WARPDHGCQ/APTLSPSLKRKP 

GRVTAGGPMPGCFSTSSVPTT 


4079 


34447 


A 


4120 


1 


402 


ML1SHKQLSPQLLSLTLPLSEGK 

AGWAGECPNPPSKDSPVQGIGD 

LHQLPKMQIRYSIHADDGSVPR 

AAHKRGLRKRTLKTISLPRQES 

AFPFHGQGGDPGVVPGSSFLHP 

LGTTPGQG PRA RNG LG\PSRA A 

PPAGRGVAGGSPSGGVPAATGA 

RCLPAARGPVGPYTQQSQRAS* 

KGSLGPGARHQRTYD*LPRPCG 

AAGLGSPPA*HPISEETENQWG 

LHGPPQPAWARPDHGRQPLRC 

HPP*RGSQGGPQKAAVSQQIPR 

AGQEGTH*DPTEWGPPDGDQG 

GPRESCRGLQGGRGQCLCDWS 

PNTSEI*YPHA*NGD*KAG\PPM 

DTKSQLQVSTPKSPASHGEDVA 

RLEEPEASGD/RSVPVGLPGASLI 

PIWRPPFSRISVRTFLPSPWNLL 

RDCGFLGTSLASSSGRVTA 


4080 


34448 


C 


4121 


1 1 1 


218 




4081 


34449 


A 


4122 


2 


453 


WWPVLSVPPECRLPGRLPSG*V 

RGPAPWWPEPASQDKSQLSSR 

GFPGKVSLGKGMAFSPLQTAP* 

KWLGLSPPLSSTENTASRGHTS 

PSSRNGFDSQPRDSRTGRECQA 

TQLPAQHSHAEVLHFGGAMSG 

QLSLVGPQDSKRTARLTDSQ 
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SEQ ID 

NO: 


SfcQ ID NO: 
of peptide 
sequence 


Mel 
hod 


SEQ ID NO: 
in USSN 
09/540,217 


Nucleotide 
location of first 
codon for peplicle 
sequence 


Nucleotide location of last 
codon for last amino acid 
of peptide sequence 


Amino acid sequence ( X=Unknown, 
*=Slop codon, /^possible nucleotide 
deletion, \=possiblc nucleotide insertion) 


4082 


34450 


A 


4123 


I 146 


1775 


KGWLEGAPEA*ERYPG\PPCVV 

CSLSDAPWVGHPAPSLGV\*EP 

NPP*SRGESQGPTSS!CRQSSGD 

LG*KLESPIHTVIPRHTSQARQG 

HTAPFPPFQVPS*LLV*LKAVSL 

APAEAP*PASGLHAPWPVAPRV 

TCAI/PAKGTTVPAGPAELRPVS 

PPPILLP/PDSRSSAFPSRKGPASP 

YETCSPPTSVEVPS*TYKSMGP 

GIRLPALPASPRVPSEGPGLSEH 

PEG PPALPPA 1 PFS\SPS WFKQCS 

FSIRPGWLLHGAPQGKGWPQA 

SWVGKTG*PEKRGSPRGPEHSA 

LNLRVALPGVAV\*EGPACVGW 

GGPPQPPGArCEATAPPSI/VPPL 

SLPAPFPGTLP/PPTPAASP/PPAL 

PPLLRRGRPRPCAALALPALSSL 

FS/PPVFSLLSLQLPADRVRQVH 

PVLRAPGPPFRPPKQIPPSSSGDL 

PFPSLPGR/PVL*LEKWLPPAPK 

ASPPSSVNLILLVVVKLNTFRCG 

PLVKNLVPPSVVCPCPCSYKYL 

*IL1YIHTLHMGQPPSPSSAGNQ 

SLCYPCGGLVAQPTKRTLVPPTI 

QLQSVPPPV/KPPCHARPVDSQP 

PPSLPPPTKHGGAVQAAVWPDS 

FYPVLLSLG 


4083 


34451 


A 


4124 


146 


1701 


TFLGYLETAHGPSAQQCPTGLF 

AFRSLGRGLLLTSLPKQPARSPP 

REDVPRSTTQEMTRPRHPPRKP 

AQPGLGARRRGAPV/RGLSKSR 

ELNSGNTSDSGNSFTAPPHPRTR 

GPCWR1SPPPAGAESQGDAMLL 

ARMCQMPSLGLMSRTFPHSST 

GrCARGFQSPCLECAEVKKSSLV 

PSTARSSPMKGCSRSSSYASTRS 

SSHSSQSPNPRASPRVRTIITCIL 

*TRKRPRETKSSAKVTMHYYSSK 

SGKRSPPSRSSRSRRSPSYSRYS 

PSSPNSPADIPQNSHPQPSASTD 

RPHIQSPQFLPTHQGLRNIHVLT 

PAAPALL*CPPANADTPAQAQP 

PPLRY'QPSQTLTAAPSSSLRSP 

LRQRADPIP*PSGGAGSQIQ\WK 

DSQQRERERARRRRRSYSPMR 

KRRRDSPSHLEARRITSARKRP! 

PYYRPSPSSSGSLSSTSSWYSSSS 

SRSASRSYSRSRSRSRSRRRSRT 

RTSSSSSSRSPSPGSRSRSRSRSR 

SRSRSRSQSRSYSSADSYSSTRR 
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SEQ ID > 

NO: < 

s 


JKQ ID NO: P 
>f peptide 1 
cquencc 


Met 5 
tod i 
( 


>EQ ID iNO: r 
n USSN I 
)9/540,2l7 < 

< 


Nucleotide T 
ocation of first t 
:odon for peptide c 
sequence 


Jnrl^ftttrlf* Inrutinn of Id^t > 

odon for last amino acid 4 
>f peptide sequence < 


Vmino acid sequence ( X— Unknown* 
'^Stop codon, /=possible nucleotide 
Jeletion,\=possib!e nucleotide insertion) 


4084 


34452 


\ * 


4125 


1 


1068 


MLLLELMAPEHVLET1NFQTLT 

AFCNTFHILRPTKAPGFVYAWL 

ELISHRIF1ARMLAHTPQQKGW 

PMYAQLLIDLFKYLAPFLRNVE 

LTKPMQ1LYKGTLRVLLVLLHD 

FPEFLCDYHYGFCDVIPPNCIQL 

RNLILSAFPRNMRLPDPFTPNLK 

VDMLSEINIAPRILTNFTGVMPP 

QFKKDLDSYLKTRSPVTFLSDL 

RSNNLQVSNEPGNRYNLQLINA 

LVLYVGTQAIAHIHNKGSTPSM 

STITHSAHMDIFQNLAVDLDTE 

GRYLFLNAI ANQXLRYPNSHl H 

YFSCTML\YLFGRRANSGRPFQ\ 

EQITRVLLERLIVNRPHPWGLLI 

TF1ELIKNPAFKFWNHEFVHCAP 


4085 


34453 


A 


4126 


1 


984 


MQANLEMAGNGVTSMGMEPL 

AIPHIYCCSEGTCNFSNTENHCL 

RAALSMLLNGTPFAFVIDLAAL 

ASRREYLKLDKWLTDKIREHGP 

SVHGLFPSRVLSPALGPGAFPG 

RHNCGSCVAPQSGLPGVHPVEL 

PWSISKLFRLRSPANFSDVLGSR 

SKVLLLMCTLKYCGMQLGADA 

TRVDMLTFLPTLGFIRNNDYTD 

DTKASELTELSHNLHAYDSVTG 

VPGDETECSKTVSTWAYTAESL 

QGYMAAKLLGRNL TVPSRYLF 

LNAI ANQLRYPNSH FH YFSCTM 

LYLFAEANTEAIQEQIT/RLVRE 

RI*S*ANAYWHSEKFYQFTCEL 


4086 


34454 


C 


4127 


1 


399 




4087 


34455 


A 


4128 


I 


868 


MANVCNPSTLGGRGGRITRRPE 

DPGSPVYSVPPASYHPKPWLGA 

QPATVVTPGVNVTLRCRAPQP 

AWRFGLFKPGEIAPLLFRDVSS 

ELAEFFLEEVTPAQGGIYRCCY 

RRPDWGPGVWSQPSDVLELLV 

TEELPRPSLVALPGPVVGPGAN 

VSLRCAGRLRNMSFVLYREGV 

AAPLQYRHSAQPWADFTLLGA 

RAPGTYSCYYHTPSAPYVLSQR 

SEVLVISWE\TLAPPTTPGGT*S 

AVVGWPGWSSSPWARWSLLTG 

AVRTAI 1 1 FPOVPHRATTPWVT 

SYDWVWLP 


4088 


34456 


A 


4129 


1 


270 




4089 


34457 


B 


4130 


39 


919 
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SEQ ID S 

NO: o 


»EQlDNO: A 
►f peptide h 
equence 


lei S 
od i 

G 


EQ ID NO: i> 
n USSN 1 
9/540,217 t 

s 


Nucleotide I s 
ocation of first c 
odon for peptide c 
equence 


Nucleotide location of last A 
odon for last amino acid * 
f peptide sequence <i 


iinino acio sequence i ■< > wmi\m»'""» 
=Stop codon, /=possiblc nucleotide 
letetion, \=possiblc nucleotide insertion) 


4090 : 


54458 i 




U3I - 


I L 


166 < 
1 

( 


3RALCPPRLLAAGRVLGPGRRS 

PG\PGPG V P/GG * R* GG A E PR PG 

APRGRVLPPSAGSGQFSAATPA 

5NGLPALRG PGSRPGI RSKA VR 

PVPLGRVGVYFROALRASGQS 

GRKLCCIGNTLSPTSFSVGKEVP 

RKHETNQKHEKGILCMEAVKP 


4091 


34459 


A 


4132 


1 


1647 


MWRWLYAGARMTVRDKQPLE 

QMLAGCTHASLVPTQLWRLLV 

NRSSVSLKAVLLGGAA1PVELT 

EQARDMGIRCFCGYGLTEFAST 

VCAKEADGLADVGSPLPGREV 

KIVNNEVWLRAASMAEGYWR 

NGQLVSLVNDEGWYATRDRRE 

MHNGKLTIVGRLDNLFFSGGEG 

IQPEEVERVIAAHPAVLQVFIVP 

VADKEFCHRPVAVMEYDHESV 

DLSEWVKDKLARFQHLV*WLT 

LPAEPKNGG1KFHVSAKRVGAL 

TTRMEAAQQHADDKIRQMINS 

EQRLSEQFENLANR1FEI 1SNRR 

VDEQNRQSLNSLLSPLREQLDG 

FRRQFRTASLMKVAGWDYLM 

NSLYNANSSALVNRVRYKWIA 

AFEGGFTGIVATLDTGRPGPVM 

AFRVDMDALDLSEEQDVSHRP 

YRDGFASCNAGMMHACGHDG 

HTA1GLGLAHTLKQFESGLHGV 

IKL1FQPAEEWRVARGRWSMQ 

VS*MMLIILLPCTLALAYLRALL 

CAAV11LWQPPNLTRTSPVPPLT 

QAQNQKTVTMPCWRHTSHSCT 

ACNRPAQRRSFQS 


4092 


34460 


A 


4133 


864 


1128 


TGRS TIRJIQRREPRRKAATLRJ 7 

DRNGCRARCTPPVGRKEQRYQQ 

TADGDKGAEFYRRPEGVE1VA 

VMEQRDEV1QADK1LAGETKRI 

DAL 


4093 


34461 


A 


4134 


618 


I 102 


HSNAAPTARSSFVQNTPSSCGY 
SRRAWR1SSIPEETDRTSYRN1Q 
CGNHPPVPARLPAGQTGDGD1P 
PRPRWQSPQTAPRKPPDLP/LIR 
KNIkllPMFRSATTOPGLTGTlAK 
ASSSEVKAI1GARVKMTRSENF 
GIQSSLKNILIMSATSWSEPPQP 
TRLGP 
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SKQ ID 

NO: 


SEQ ID NO: 
of peptide 
sequence 


Met 
hod 


SEQ ID NO: 
in USSN 
09/540,217 


Nucleotide 
location of first 
codon fur peptide 
sequence 


Nucleotide location of last 
codon for last amino acid 
of peptide sequence 


Amino acid sequence ( X=Unknown, 
*=Stop codon, /=possible nucleotide 
deletion, \~possible nucleotide insertion) 


4094 


34462 


A 


4135 


2400 


3201 


VGGGRNRSPGVACWVEDGNG 

DAVRDGWXALDADWQASQAM 

RRKQQPEWWQHDAATADADR 

QMNMPV\LH\RALVAGRAQEM 

NGAQGKTLLKGW\DEASARRG 

TAKTED\FCEEDTRDDAMIAWM 

PR*PGVLPRADAWANVLNHGV 

G WKKAQLK\STWM\PQVQQ* W 

RG D\KA AN SN A A V A HT V V L LN 

SGGDATQ/TAAFPISSPLSV/EEV 

CVTMVIA*FWMWDSGSGGVVL 

CSSSGRSLTS WSATK VRG/SG H 

KGRWCSRQGVTCQVRHGGHV 

APH 


4095 


34463 


A 


4136 


118 


1008 




4096 


34464 


A 


4137 


3 


1 140 


KHTYMLSILKPVRTSALPPPAP 

AQTLCTQLSRVSSRLL*DHPSR 

WGLR/PSTGMSQARACSPGSLG 

WMQRSSFTPGAGRVRHIPN\SA 

GSTRRP ACGSRS A A A P V RPC RR 

TR*G/RSSVVERFMTALSLACR 

ALPGP*AAPGPSITRRFT1SAELK 

DTRL/PREHVVPLVCTHAIAVPD 

RGAAVRPTRRRDAAAPPSPLVG 

DVTLQCPSQ*RGSNAPDQVRLP 

CVG*RPRSSLQRSGLSVFSADGS 

TSGPEPASGRKDAG WPARVLRF 

GTLSRGAPEAGADWGPYSPGSP 

GAAASGAPWLGQPQALQGAG 

GQLVGSENGERGTGTKPRVSVS 

VAYGEIALPADTSWSSRAGAA 

VLLGLSRSTGGEGPGNMGHGG 

QSQMLTLEVL 


4097 


34465 


A 


4138 


10 


585 


PLEMELNLIS1EVWGERLG1STG 

TEKMPTLKHRTWPVECSKASSL 

EGDLRSL/S*LEVISAFSADPASA 

DDSPGCWKKKDDCSM VHLHR 

QEWQQQQCCQ* K* RKQPPGER 

RNKCGSHPVCGTVLWQP*QTH\ 

Q1SSCPTVGCPPSHSSFSILDGAN 

AGQEKQSTTEPEPALFLLPPSRG 

AFGPFGLLSDLRRQL 


4098 


34466 


A 


4139 


1 


474 




4099 


34467 


A 


4140 


458 


612 


ASCMASVD1SVLTCMWRCT1EQ 
SSSFLCLLTPLWE*SWCHVTRJC 
PFISLG 
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SKQ ID 

-NO: 


SEQ ll> NO: 
of peptide 
sequence 


Viet 

hod 


SKQ ID NO: 
n USSN 
09/540,217 


Nucleotide 
ocation of first 
codon for peptide 
sequence 


Nucleotide location of last 
codon for last amino acid 
of peptide sequence 


Amino acid sequence ( X=Unknown, 
*=Stop codon, /=possible nucleotide 
deletion, \-possible nucleotide insertion) 


4100 


34468 


A 


4141 


I 


829 


MGRPDLILSSILGLRWLLLPQSS 

RAGRRGA1REASDAEQVTFSGG 

TV PA RTSSG RE WRSLLG PDM ET 

TSLFC1DTKTTFLFVYRYGDH1P 

LVPEQSGLEPLLIWADPGLFHV 

RJLFHLLTlDDNFCGLDIvfNAPLG 

VSDMVRG1PVFTEDRDRMTSV! 

AYVYKNHSLAFVGTKSGKJLKK 

/VRSSAAP*VWDQDTPRSLGQQ 

GAQRQP/1LRQCVYTFFQLN*RC 

PHSTARRELRTGGFIPTRSHQD 

GLRSAARCTQGTTQ*ASWSCV 

HVCASVRAMCSYC 


4101 


34469 


A 


4142 


5 


237 


NFGAMTRIR\DLPWEINPLSSCS 
SLCEKDPPTTSSPQTN*PKEHHT 
NFQSETGDEFYPWTQNFSTGHG 
LGKTVFPWCL 


4102 


34470 


A 


4143 


i 125 


I 190 




4103 


34471 


A 


4144 


306 


573 


RNFGAMTRIRVDLPWEINPLSSC 
SLLREKDPPTTSGPQTNQPKKH 
LTNFKSGKRPLLTLFSNLSHCPS 
TTFFFPFFNLSLLL1SIPFIFW 


4104 


34472 


A 


4145 


1 


329 


ASHSWQTLQHSGRYSRSSG/SA 

GSPRDCAARAPTISPGCAMAWL 

NLDSISPSSQSICASPLSQLTCPET 

SYTGCP*SAPHSPPPPWCPQERC 

ACKGHCLHHRDGCCGYGYN 


4105 


34473 


A 


4146 




336 


SILTRKCKYGMEIPT/NIPGLGA 

AGPTGMFFGSAPSPMGGISPAM 

TPWNQGATPAYGAWSPSVGSG 

MTPGAAGFSPPKA/PTYSPTSPG 

YSPTSPTYSLTSPAISPDDSDEE 


4106 


34474 


B 


4147 


1 


1260 




4107 


34475 


A 


4148 


150 


335 


SFQQSA PW* AbOC^bC A bur A rr 

ATARGRFGPHQSQAFHSRHSP1P 

DPLPPPCSGGWGFISRW 


4108 


34476 


B 


4149 


1 


3267 
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SKQ ID 

NO: 


SKQ 10 NO: 
of peptide 
sequence 


Met 
hod 


SEQ ID NO: 
in USSN 
09/540,217 


Nucleotide 
location of first 
codon for peptide 
sequence 


Nucleotide location of last 
codon for last amino acid 
of peptide sequence 


Amino acid sequence ( X=Unknown, 
*=Stop codon* /-possible nucleotide 
deletion, \=possible nucleotide insertion) 


4109 


34477 


A 


4150 


1528 


2973 


GKQIFSLIIPGHINC1RTHSTHPD 

DEDSGPYKHISPGDTKTVINNW 

LLIEGHT1GIGDSIADSKTYQDIQ 

NTIKKAKQDVIEVIEKAHNNEL 

EPTPGNTLRQTFENQVIAVVGQ 

QNVEGKRIP*LPPPL*WGAGRR 

EGVG*CGRFSEHSRSSAAGYRG 

GRPCCXPSWEDDP/GAPPDPPAS 

AQIPAPTRSGCVRCSARPSPGPP 

AECAAGPSHWYNQSGTSSQKP 

CWKA*AYPGSGTQRSRGSQAR 

SHP**SEAESGA*SQMESACPRR 

SAVQRQQ* PDSQTSA AECSLG 

WAPAHCCVPSR*PLLRPAWPS* 

♦CSECPGKS*NQQWSPQCQ*YD 

PNPQSTVVAEDQEWVNVYYE 

MPDFDVARISPWLLRVELDRK 

HMTDRKLTMEQIAEKINAGFG 

DDLNC1FNDDNAEKLVLRIRJM 

NSDENKMQEVMGVLEVSVSHV 


41 10 


34478 


A 


4151 


459 


940 


HLPGGGVPGREGGSPDQHVAP 

GAVSGGAGGGSTRGRGSRRRR 

PGRPRPGPRQPRRGALPGGEHG 

LRASARCAARAQQRDPG/TPSC 

SSWACPTPRRPWAPAASSRLRR 

PPRGPACATPPPCRPPARRTCTG 

RCPPSCCLCGSPTTWRRPPPTG 

GALESPKRR 


411 1 


34479 


A 


4152 


264 


1386 


SSRCQPVCESGHPGYGQSPA/YT 

TAG RTESGGTGST/G DN H PL WT 

CI/GGAPCPAQNTPHLRCV*RSH 

ALALDSAGSSSPESPH*RASIPH 

TTLGQKRRSWAGTAHS\PMAPC 

AAASISTST*LSHHHSPAAQSVC 

PSSHTTPSFCPIQKFHCFR/SPQR 

NTS* VVLCPGG*LRVG*WPSSG 

HDRSWYHTREPSVGN*HRSHQ 

RR*RGTAPAPGPSARLQCPARG 

SRSSHSAPASSSRRPFPGSTPAG 

LGFPSARFPVGKPVVPAALMNR 

PTRGERRFAYWAPGWFFFSPVR 

RATADCPSP/SWP*ESCSKRSTL 

VCPSRRKSCLMVVPKSAKSPVL 

AK/YGPVGHDHGTEHDVVLGE 

VQGKRPVAPTMGTPKHKAVHP 

RAPH 


41 12 


34480 


B 


4153 


52 


363 
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SEQ ID S 

NO: o 
s 


tO ID NO: P 
f peptide \ 
equencc 


>Iet 5 
lod i 

C 


>EQ ID NO: i> 
n USSN 1 
(9/540.2 1 7 c 

s 


Nucleotide i* 
ocation of first c 
odon for peptide c 
equence 


nucleotide location of last / 
odon for last amino acid * 
>f peptide sequence (1 


Imino acid sequence ( \— Unknown, 
=Stop codon» /=possiblc nucleotide 
leletion,\=possible nucleotide insertion) 


4ii3 : 


J4481 




4154 : 


521 ! 


$02 ' 
< 

1 


-ILPGGGVPGREGGSPDQHVAP 

3AVSGGAGGGSTRGRGSRRRR 

PGRPRPGPRQPRRGALPGGEHG 

LRASARCAARAQQRDPG/TPSC 

5SWACPTPRRPWAPAASSRLRR 

PPRGPACATPPPCRPPARRTCTG 

RCPPSCCLCGSPTTWRRPPPTG 

GALESPKRR 


4114 


34482 


A 


4155 


15 


263 


CGRFSEHSRSSAAGYRGGRPCC 
\PSWEDDP/GAPPDPPASAQ1PAP 
TRSGCVRCSARPSPGPPAECAA 
GPSHWYNQSGTWKCKG 


4115 


34483 


A 


4156 


3 


518 


SPSVGSGMTPGAAGFSPSAASD 

ASGFSPGYSPAWSPKPGVPGVP 

QVPSKPLKSLHPGGVVRHLSGQ 

VCFLHSSG*VCPLLISFVGCFPT 

GGAMSPSYSPTSPAWEPRSPGG 

YTPQSPSYSPTSPSYSPTSPSYSP 

TSPNYSPTSPSYSPTSPSYSPTSG 

SYSPTSPSYSPT 


41 16 


34484 


B 


4157 


620 


6763 




4117 


34485 


C 


4158 


430 


870 




41 18 


34486 


A 


4159 


1 


3039 


MDSETRRTAKVRLLMTVLRDQ 

DRVSGVQAHPEQFQQA1CPLCG 

VSLTRSGTTFGSPSEIYSPLGESR 

ASSGLPRRDGRL1GEEPPEKKFS 

RSPKGD/LSSGGQRIDYRVCVPT 

KFNL*VLSF*PRGQGAGGQSPG 

FSVRRLLVLVWSSGTFV*NGK* 

QKLL*TLCECVHD*GVQGPASG 

SPVCSSTAKATEFEKDPSGPFSS 

SSLPLTPYISFSRVTASSASPGLG 

SALTPQTLKRKGRI* AICL*VVE 

TPKVFR 


4119 


34487 


A 


4160 


1 


772 


MVARAFLWSQVIRRLGRKGGL 
SQGDRGCNTALAEGRLDPDLT 
RGHPALCLPRRPAPRPAEVRRE 
GEAEQPEAGQPPG AAPRRARD 
NGAAAAAAGGRLLQSVRPAVV 
CPHPGPQASYGLRY1AKVLKNS 
IHEKFPDATEDELLKI VGNLLY 
YRYMNPAI VAPDGFD11D\MTA 
GGQNMSDQRKNLRSTAKVLQH 
AASNKLFEGENEHLSSMNNYLS 
ETYQEFRFKNVTFDUATEDVGI 
FDVRSKFLGVEMEK VQLNIQ 


4 120 


3448S 


A 


4161 


174 


444 


YHRHDSWRNTRR'MKLDGKGE 

G VLLD1DDLQTNQNA VNDFSV 

GPQDEVIVEDITNCYLCEIFKRY 

EVVVT 
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SEQ ID 

NO: 


SKQ ID NO: 
of peptide 
sequence 


Met 
hod 


SKQ ID NO: 
in USSN 
09/540,217 


Nucleotide 
location of first 
codon for peptide 
sequence 


Nucleotide location of last 
codoti for last amino acid 
of peptide sequence 


Amino acid sequence ( X=Unknown, 
*=Stop codon, /=possiblc nucleotide 
deletion. Y=possible nucleotide insertion) 


4121 


34489 


A 


4162 


379 


520 


GTSHRGASQRRCCPPLSKTGPK 

TPCGKGAPSAP*QGGLDVQGEP 

GGK\GDSSGECVGGNVAGLHK 

GGGTRADSQVPGGMRGGRMS 

Y/GG/HLTAEGPMGRSGPR/GAV 

PSLYPPGFSRGSCSRQYSGAHM 

PILTGHVGWSESSLDPPRAGQD 

RFLGTARP*GTSHRGASQRRCC 

PPLSKTG PKTPCG KG A PS A PF 1 P 

AGPTFDHKALM 


4122 


34490 


A 


4163 


455 


798 




4123 


34491 


A 


4164 


32 


2109 


WIGGCPGSQPDATAIMGWTLA 

PHSSRCHRCCHYRCHCRCCLCP 

AEMTVGRPEGAPGGAEGSRQIF 

PPESFADTEAGEELSGDGLVLP 

RASKLDEVLSPQEEIDPTSDSTG 

SlYHTLLDLAQKGRWLSVWSLS 

FSLTQRVMKTSLKMRRTWRVS 

SKTRTGGWCRSSARRL*GVAPQ 

G A A/DSLNNLPSN I PRPQTQPPS 

GSRPPSQHRSVSSWASSITVPRP 

FRMTLREARKKAEWLGSPASF 

EQERQRAQRQGEEEAECHRQF 

RAQPVPAHVYLPLYQE1MERSE 

ARRQAG1QKRKELLLSSLKPFSF 

LEKEEQLKEAARQRDLAATAE 

AKISKQKATRRIPKSILEPALGD 

KLQEAELFRKIR1QMRALDMLQ 

MASSPIASSSNRANPQPRTATRT 

OQEKLGFLHTNFRFQPRVNPVV 

PDYEGLYKAFQRRAAKRRETQ 

EATRNKPFLLRTANLRHPQRPC 

DAATTGRRQDSPQPPATPLPRS 

RSLSGLASLSANTLPVHITDATR 

KRESAVRSALEKKNKADESIQ 

WLEIHKKKSQAMSKSVTLRAK 

AMDPHKSLEEVFKAKLKENRN 

NDRKRAKEYKKELEEMKQRIQ 

TRPYLFEQVAKDLAKKEAEQW 

YLDTLKQAG\RRKTL*ETRVKA 

PGLFKRKRPKSRIFPGSKKLQNS 

ASEIQSR/RLEGSLEQPASPRKV 

LEELSHQSPENLVSLA 


4124 


34492 


A 


4165 


251 


637 





447 



WO 01/075067 



PCT/US01/08631 



SEQ ID ! 
NO: < 


SEQ ID NO: 
if peptide 
sequence 


vict ; 

food i 
< 


SEQ ID NO: J 
n USSN 1 
39/540,217 < 


Nucleotide 
ocarion or first 
:odon for peptide 
sequence 


Nucleotide location of last , 
codon for last amino acid 1 
of peptide sequence < 


\mino acid sequence ( X=Unknown, 
*=Stop codon, /=possible nucleotide 
Jeletion,\=possible nucleotide insertion) 


4125 


34493 


A 


4166 


1 


1344 


PGRTTRSMAEDVFLSAPIPRGC 

ADGRDADPTEEHMAQTERNDE 

EQFECQELL*CHVQVGAPEEEE 

EEEEDAVLVAEAEAVAAGWM 

LNFLCLSLCRAFREGRSEDFRRT 

RNSAEAHHGLCSLTACQLRT1YI 

CQFLTRIAAGKTLDAQFENDER 

1TPLESALMIWGSIEKEHDKLHE 

EIQNLIK1QAIAVCMENGNFKG 

AEEVFERIFGDPNSVHMPFKSKL 

LMIISQKDTFHSFFNQHFSYNHM 

MEKIKSYV\NYVLSEKSSTFLM 

KAAAKVVESKRTRT1TSQDKPS 

GNDVEMETEANLGYKKKC*LT 

NSLR*LNPQRVQYPY*GSHKNL 

FLSKLQHGTQQQDLNKKERRV 

GTPQSTKKKKESRRATESRIPVS 

KSQPVTPEKHRARXRQA WLWE 

EDKNLRSGVRKYGEGNWSKIL 

LHYKFNNRTSVMLKDRWRTM 

KXLKLISSDSED 


4126 


34494 


A 


4167 


1 


1345 


IPGSTISCLKGQYPSEPFNMAED 

VSSAAPSPRGCADGRDADPTEE 

QMAETERNDEEQFERQELLEC 

QVQVGAPEEEEEEEEEDAGLV 

AEAEAVAAGWMLDFLCLSLCR 

AFRDGRSEDFRRTRNSAEAIIHG 

LSSLTACQLRTIYICQFLTR1AA 

GKTLDAQFENDERITPLESALMI 

WGSIEKEHDKLHEEIQNLIKIQA 

IAVCMENGNFKEAEEVFERIFG 

DPNSHMPFKSKLLMI1SQKDTF 

HSFFQHFSWNHMMEKIKSYVN 

YVLSEKSSTFLMKAAAKVVES 

KRTRTITSQDKPSGNDVEMETE 

ANLDTRKRSHKNLFLSKLQHG 

TQQQDLNKKERRVGTLQSTKK 

KKESRRATESRIPVSKSQPVTPE 

KHRARKRQA WLWEEDKNLRS 

GVRKYGEGNWSKILLHYKFXNN 

R\TSVM\LKARWRTMKKLKLIS 

SDSEDW1VFVKL 


4127 


34495 


A 


4168 


3 


378 


LTSGSRADQGEGQEEGAEGGR 

ASSSSSSSSPRGPQHHPHLHGDP 

AEHRPGHPLLbrrUL I vay^/ivi 

PEVPAEDM/SDPSFCSARQGGQ 

RGLDSGPGAPWSSSHSPHSRFQ 

EASHGACAGWRWCRQEEL 
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seq in 

NO: 


SEQ ID NO: 
or peptide 
sequence 


Met 
hod 


St-Q ID NO: 
in USSN 
09/540,217 


Nucleotide 
location of first 
codon Tor peptide 
sequence 


\uclcotide location of last 
codon for last amino acid 
of peptide sequence 


Amino acid sequence ( X — U n known t 
*=Stop codon, /=possible nucleotide 
deletion, \=possiblc nucleotide insertion) 


4128 


34496 


A 


4169 


1 


1044 


SGQEVNICEDGQADVQQDHHA 

DEDGVGDLARQPHLFHLHLRL 

CRQCGLLPRLLLGPRLGQPSSLS 

LAG LG PG LG FG DDG LG LQLGG 

GLACRLGASERGGLQRGGGRG 

RGRGLGPG/GPRARAGPQRVGA 

RAAWCAQHSCGSPGKAPPPAP 

A/TGAGGACRASMAMRSVAGR 

AGLRRPAPSDGVTDRLPSPLGS 

PFQ A P/EAQQA V LG H PG PG PLG 

LRGRPGR*RGATLGPRGLT/PRA 

AAGSRGAAVGGPLRRRPGRGA 

PAGSPSSPGSPAAAGASDIPDLA 

G RS PE PAP WPKC EQC WTPG WQ 

PGRPVPLPQLWPWRGLS1SGSM 

PLGEGLEDGSDPMTPSCCLPGT 


4129 


34497 


A 


4170 


1 


732 


SLTQAGTVSLGLDAEGQEVFVP 

FSAVLPMVAPNDLVFDGWDISS 

LNLAEAMRRAKVLDWGLQEQ 

LWPHMEALRPRPSVYIPEFIAA 

NQSARADNLIPGSRAQQLEQIR 

RDIRDFRSSAGLDKVIVLWTAN 

TERFCEV I PGLN DTA ENLLRTIE 

LGLEVSPSTLFVAVASILGGLCLS 

FNGSPQNTLVPGALELAWQHR 

VFVGGDDFKSGQTKVKSVLVD 

FLIGFRLQRPA^SIVSYNHLGNN 


4130 


34498 


A 


4171 


1 


908 


ME1CAPPQTQHEGLKSKJEHLPE 

QTDEGKTEYRRVPSLRAVVLFR 

QRSCIENILRACVGLPPQNHML 

LEHKMERPGPSLKRVGPVAAT 

YPMLNKKGPLVWEVSPATLFA 

VASILEGCAFLNGSPQNTLVPG 

ALELA WQHRVFVGGDDFKSGQ 

TKVKSVLVDFLIGSGLKTMSIV 

SYNHLG\KNDGENLSAPLQFRS 

KEV\SRSNVVDDMVA\SNP\ML 

YTPGEEPDHCRMGRNLPE*GSS 


4131 


34499 


A 


4172 


85 


529 


ECGARPGSSTRPPARLSPRLFCS 

AIRAALKTRPAPALACTWRTG* 

RASLPTTRCAGSGLGTCTAEGS 

EGCSHPGPLTGTG/RQEACPGT 

APAGSPSCLHPRGRPRPCPPGTL 

APRMSCPWPRSPPLTRYLPSGE 

NLQSKLESLNTSErCF 


4132 


34500 


C 


4173 


215 


324 
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SEQ ID 

NO: 


SEO ID NO: 
of peptide 
sequence 


Met 

hod 


SEO NO: 
in USSN 
09/540,217 


Nucleotide 
ocation of first 
c<nlon for peptide 
sequence 


Nucleotide location of last 
codon for hist amino acid 
of peptide sequence 


Amino acid sequence ( X=Unknown, 
*=Stop codon, /^possible nucleotide 
deletion, \=possible nucleotide insertion) 


4133 


34501 


A 


4174 


2 


505 


YKCEVCDKVFNQN'FLVCHNR 
CHTGKKPYSCYECCKTFSQTSS 
FTCYRRLH TGGKPYKCSEHNK 
TFG*NSALVIHKAIHTGENPCKC 
NECGKVFNQKAHLARHHRLHT 
REKPYKCEECEKVFSRKSHLER/ 
H KL KRGGVALV/C * EC PTVYQN 
TSCLRSLSCSYPMSLNG 


4134 


34502 


A 


4175 


1 


6192 




4135 


34503 


A 


4176 


2 


3389 




4136 


34504 


A 


4177 


3 


875 


geeaalslcmhstddatrlga 

rdteplwhvpaq/arlsaiags 

sgnkhpsr7qdaagkdspnrhs 

k:\gskpsagslrlssregedrta 

wtgprgaveqevtgpdlc*gr 

gqqgllvgwt**eqkrgqgkp 

QYSSHSSSNTLSSN/ASSSHSDD 

RWFDPLDPL/EPEQDPLS/KGCM 

SLAK/APRPAKPHKPPGSMGLC/ 

GGGREAAGRSHHADRR/REVSP 

APAVAGQSKGYR/PKLYSSGSS 

TPTGLAGG/SRDPPRQPSTLWH 

RTWYLA^HTASAAVHRGLCRE 

LEQADQIPPSWYGRRPMGNS 


4137 


34505 


B 


4178 


108 


318 




4138 


34506 


A 


4 179 


103 


540 


RRGCESHKTLRRGTSWGLDAR 

GGGPGPGQVSAGRDGAEVWLS 

TCDRGHALSGSVEELLFLQN/G 

ARTER*EGPGEWPRPPPPGLASP 

ALWRFWAEQVGGSFQELESPS 

CRTARGSSRTWGSILQNSSWLF 

QDLGLHLAEGCFLETP 


4139 


34507 


A 


4180 


-> -> 

:> j 


896 


KITRHCTAPGKiRIVPKESQEST 

PQQDGAPGPGRATSCSARWSPR 

SWKSHELFCKMEPQVLEEPRA 

VLQDGAPGPGRATSCSARKGR 

GPEKPVQGLPN/GSVRAHSGGR 

AAPQPSPRGHGPGRG*TAAPLP 

HLCPLTPVLLQG*GPD* WPLGW 

ATMRPLPLRAQPAPPPPHWML 

LTPSAPPPG TGKPQGGRGQTSG 

SCVPATDPHCRLSAPSPGKLGPP 

CDFLbPP*QRTTN WGSShAGbP 

KSRCPRGHVPSGGSKGGIFLSL 

HFPGAPQSLEFPGSQPHGLIGAS 


4140 


34508 


B 


4181 


1 


625 
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SEQ ID J 

NO: ( 

s 


JEQ ID NO: f 
>f peptide 1 
equence 


Met i 
lod i 
( 


1U vi\J. 1 

n USSN 1 
39/540,217 < 


Nucleotide 
ocation of first ( 
todon for peptide i 
sequence 


Nucleotide locution of last / 
:odon for last amino acid 1 
jf peptide sequence < 


Vmino acid sequence ( X=Unkno\vn, 
*=Stop codon, /=possible nucleotide 
Jcletion, \=possible nucleotide insertion) 


4141 


34509 




4182 


160 


1 149 


FASERMKVEPWRAGPGRRAWS 

EGAGQAPQKRARAGAEPQLPA 

TPALPGGKMVARRTKLAXRGTR 

RT\YPEPTV\YAAIPIKFSEKQQA 

SHYLYVRAHGVRQGTKSTWPQ 

KRTLFVLNVPPYCTEESLSRLLS 

TCGLVQSVELQEKPDLAESPKE 

SRSKFFHPKPVPGFQVAYVVFQ 

KPSGVSAALALKGPLLVSTESH 

PVKSGIHKW1SDYADSVPDPEA 

LRVEVDTFMEAYDQKJAEEEA 

KAKEEEGVPDEEGWVKVTRRG 

KR\Lt^rULK^rALuLWKul\UU 

SAA\KRAAQLLRLAASREQDGA 
SSAAXRKKFEEDKQRJELLRAQR 
KFRPY 


4142 


34510 


A 


4183 


2 


361 


GTMVARRTKLA\RGTRRTG1PS 
PPC*A\AIP1MCSEKQQASHYLY 
GRAHGIQQO 1 Kb I WrrlKK 1 ir A 
rNOrrYLbtyboLoLLv^o I 
VQSVKLKEKLELGWESRSKFFH 
PKPVPVTEEQ 


4143 


34511 


A 


4184 


917 


1128 




4144 


34512 


A 


4185 


1 


660 


MAWQMMQLLLLALVTAAGSA 

QPRSARARTDLLNVCNfNAKYH 

KTQPSPEDELYGQ/C/SWRKNA/ 

CSFTSTTQEAHKN/TSHLYGFN 

WNHCGEMVPACKRHFIQDTCL 

YE*PPNLGPW1\RRYAWLPG1QE 

LAEELNFPGVSAGSNPSSSSIQG 

WVPGILhPbPrrb 1 KlbC^V Ut^bw 

RKEWVLNVPLCKEDCEQWWE 

DCRTSYTCKSNGHKGWNWTSG 

SNKCQVAAA 


4145 


34513 


A 


4186 


216 


781 


MDMAWQMMQLLLLALVTAA 

GSAQPR\SARA\RTDLLN VCMN 

AKHHKTQPSPEDEA VWPDP/W 

MCKGSCRKTKSWNI/HRKSKCE 

VGLA/WEACSVSAGTGRGPGC 

GRWVGAPQGP/CPRKCSSG*PT 

W/VQRSQNMEEMA VVNQSWR 

KER1LNVPLCKEDCERWWEDC 

RTSYTCKSNWHKGW"NWTSAPS 

AVCDPLL 
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SEQ ID 

NO: 


SEQ ID NO: 
of peptide 
sequence 


Met 
hod 


SEQ ID NO: 
in USSN 
09/540,217 


Nucleotide 
location of first 
codon for peptide 
sequence 


Nucleotide location of last 
codon for last amino acid 
of peptide sequence 


Amino acid sequence ( X^Unknown, 
*=Siop codon, /=possible nucleotide 
deletion, ^possible nucleotide insertion) 


4146 


34514 


A 


4187 


3 


625 


QCRPWRKNACCSTNTSQEAHK 

DVSYLYRFNWNHCG\KMAPDC 

KRHFHPGTPALYE/CAPHNLGA 

WDPAGWIQSWRKERVLNVPLC 

KEDCEQWWEDCRTSYTCKSN 

WHKGWN WTSGFN KACAVGAA 

CPTRHFYFPTPTVLCNEIWTHS 

YKVSNYSRGSGRC1QMWFDAS 

PGATPIEEV\ARFY\VAAMSGAG 

PWAA WPFLLSLALMLLWLLS 


4147 


34515 


A 


4188 


1 


268 


EQGRH/GSSTPVGPRGGPR\GAE 
HAPKHQGCGDRAGPQVGMDQ 
RRRDPPRAPAAPRPWCGQRAA 
LSSLGGSHLCDDA* VQPSAGLG 
KVLKF 


4148 


34516 


A 


4189 


2 


1632 


WKRCPGLPRAAATFPSGSGAG 

GARREAGGRAPTPGPASPRTAR 

G H A RN S P A P A RT AG RTG S AG A 

WQTPCPAPLFPMSAGLPAACH 

WNPV*LRALKTG/LEGVLGGSA 

DTQHNRVTDGSLAPN\AACVYT 

PKINGNRHPNTCTKMFIVSLDA 

KGKKWKQPTVHQQRKRETCG 

LHPRKCLQYTPS* WSTTTG ILPS 

RTPRISCVQFVKKKLGQAGLLG 

HPGACLLCTLP*\PAGVGTFLFP 

RGC*GVVH*LETHTCG 


4149 


34517 


A 


4190 


2 


87 




4150 


34518 


A 


4191 


3 


291 




4151 


34519 


A 


4192 


1 12 


286 


AWLLWLTSLPWGSLYALALLA 

NKPAL*SLLLLRYTLLPPHHQC 

EKVPRWTMEPQPTLFP 


4152 


34520 


A 


4193 


1 


933 




4153 


34521 


B 


4194 


1 


999 




4154 


34522 


A 


4195 


135 


1 160 


VWALVRSTLELFHTDDEEEGE 

YDEVTEEVTEQVYLPAKAKVA 

QEEEVHPYPSAPPHYYFEEKEW 

PDPPDLSFLEDTG RKVVAPVTE 

QHLERLLSVLFRQEFSRLDERD 

DAVEQLRGVCIRAWEKITSGGE 

QYPSFSAVKQGPKELYADFIAW 

NLLRQESLKKVISDSAAQDIVL 

QLLAFGNVNLDCQAALRP1RGK 

AHLVDY1KACDGIGAKQDSERF 

AFT1PVVNNLQPAKHFHYFTDG 

SSNGKASYSGSKGQNQQPIW1L 

SRHLKPYHEPDAKEE1PGG/CPR 

TPWLQPCRD*C*GGP*/PVTSNT 

R'TQPPTWGQIKKLSQMVEENL 

RKAGQLVTMTVYWN 
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SEOH> 

NO: 



SEQ ID NO: 
of peptide 
sequence 



Met 
hod 



SEQ ID NO: 
in I ISSN 
09/540,217 



Nucleotide 
location of first 
codon for peptide 
sequence 



Nucleotide location of hist 
codon for last amino acid 
of peptide sequence 



Amino acid sequence ( X^Unknown, 
-Stop codon, /^possible nucleotide 
deletion, \=possiblc nucleotide insertion) 



H55 



H56 



4523 



4524 



96 



502 



97 



578 



408 



|lv*edciaeraevlrnesygiiid| 
wsp*gmfslnctsqsachght 

MFSW 



H57 



4525 



98 



852 



ILLKVIMSAKIFTKKNENSTERL 
CGDGEKRGPDFRTERSVWLLR 
LEEAVAMVQRGSRAPESRVVA 
QVLTLLDGASGDREVVVVGAT | 
NRPDALDPALRRPCRFDREVVl 
GTPTLKQRKE1LQVITSKMPISS 
HVDLGLLAEMTVGYVGADLTAl 
LCREAAMHALLHSEKNQDNPV f 
IDEIDFLEAFKNIQPS/LVFEASL 
GLMGIKPVDWEE1GGLEDVKPE| 
VKTAH/WSLRQKSGHC/RSCAR 
LPTGLLATLGSGSGSGRATEAV 
SGPAG*KRASIGGSSQRPRRFPT I 



4158 



34526 



199 



266 



70 



|AERINSITVFSETLKRFLQA:SGK 
'FHRDIHNSRN 



mgdvnqsvasdfilvglfshsg| 
srqllfslvavmfvigllgntv 
llflirvdsrlhtpmyfllsqls i 
lfdigcpmvt1pkmasdflrge 
gatsygggaaqiffltlmgva 
eg vllvlmsydryvavcqplq | 
ypvlmrrqvcllmmgsswvv 
gvlnasiqtsitlhfpycasrjv 
dhffcevpallklscadtcaye i 
imalstsgvlilmlplsl1atsyg j 
Ihvlqavlsmrseearhklavtt 
csshitvvglfygaavfmymv 
pcayhspqqdnvvslfyslvtp 1 
tlnpl1yslrnpeershrgvkl 

NECNQCFKVFSTKSNLTQHKRI 

HTGEKLPYDCSQCGKSFSSRSYL 

TIHKRIHNGEKPYECNHCGKAF 

SDPSSLRLHLRIHTGEKPYECNQ| 

CFHVFRTSCNLKSHKRIHTGEN 

H H ECNQCG KA FSTRSS LTG HNS ] 

IHTGEKPYECHDCGKTFRKSSY 

LTQHVRTHTGEKPYECNECGK 

SFSSSFSLTVHKRIHTGEKPYEC 

SDCGKAFNNLSAVKKHLRTHT 

GEKPYECNHCGKSFTSNSYLSV 

HKR1HNRWI*/YYCRNFWRKAL 

IDLSSLR*FERAHTGYISYLLQH 



4159 



14527 



A 



4200 



1780 



4160 
4161 
4162 



34528 
34529 
"34530 



4201 
4202 
4203 



1 14 



182 
389 
548 
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SEQ ID 

NO: 


S£Q II) NO: 
i>f peptide 
sequence 


vi ei 

hod 


SKQ ID NO: 
n USSN 
►9/540,2 1 7 


Nucleotide 
ocation of first 
codon for peptide 
sequence 


Nucleotide location of last i 
:»Uon for last amino acid 
of peptide sequence 


\mino acid sequence ( X^Unknown, 
fc =^top codon. /=possible nucleotide 
Jeiction, \=possiblc nucleotide insertion) 


4163 


3453 1 


A 


4204 


122 


735 


LRAQQQHN* VLTLHKPACTLST 

TS*K*LHKIRK*LWHLRDRAPFI 

FTSEMEYFITEGGK/NPQHFQDF 

VELCCRAYMIIRKHSQLLLNLLE 

MNSYNGYVGLLHNILQLEREG 

LATKEELQQNFPPLSVSLPFDQS 

INQ1SEHRSL1FNGQYPYGSCWF 

RQAVCKLIQKYAGEWGW1ATA 

ELRAEIDLNVLKFTIQVLSWKV 

QASLQ 


4164 


34532 


A 


4205 


139 


4496 


KMAYSWQTDPNPNESHEKQYE 

HQEFLFVMQPHSSSQVSLGFDQ1 

VDEISGKIPHYESE1DENTFFVPT 

APKWDSTGHSLMEAHQ1SLNEF 

TSKSRELSWHQVSKAPAIGFSPS 

VLPKPQNTNKECSWGSPIGKHH 

GADDSRFSILAPSFTSLDK1NLE 

KJELENENHNYHIGFESSIPPTNS 

SFSSDFMPKEENKRSGHVNIVE 

PSLMLLKGSLQPGM WESTWQK 

N1ESIGCSIQLVEVPQSSNTSLAS 

FCNKVKX 


4165 


34533 


A 


4206 


I 


3150 


MEKPHPLEAPSA WPQDDVQCG 

VTVGMDGAAVRANRTPWPQD 

LEQTK WIEIKKSAFTWSSQLSL 

NRGFLTCKDENKNAGLLRVSS 

YSSREDQLKNIASDSLFMLPGG 

LCQSPTGTSHCSNQMETQGQGS 

PGGAVRGDKALGPE1CARQGCG 

MNGSGKYCKFRVLAIQGKPEC 

LATLMQPDLGDSPGLREMNVV 

truii d a CPPVPHWYWRfiriORfiF 
hH LKAbr r V w t w^uuyr\uL 

AEGARSSKAENNTSLICNFRLD 

YAPIEKQWDLHFADYFAEDLK 


4166 34534 


A 


4207 


1 


1203 
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SEQ "> 

NO: 


SEO ID NO: 
of peptide 
sequence 


Met 
hod 


SEO ID NO: 
in USSN 
09/540,217 


Nucleotide 
location of first 
codon for peptide 
sequence 


Nucleotide location of last 
codon for last amino acid 
of peptide sequence 


Amino acid sequence ( X-Unknown, 
*=Stop codon, /-possible nucleotide 
deletion, V= possible nucleotide insertion) 


4167 


34535 


A 


4208 


1 


1470 


MLHSRGFLAEVFGILARHNISV 

DL1TTSEVSVALTLDTTGSTSTG 

DTLLTQSLLMELSALCRVEVEE 

GLALVAL1GNDLSKACGVGKE 

VFGVLEPFNIRMICYGASSHNL 

CFLVPGEDAEQDGTGTSGIGAQ 

KKICMYANNGA1DRKLLFEATF 

VTIEKCCDTNQKGDDTHALGQ 

PIRGHDKSLAGSFCYACRSEEG 

LSQYRAYDSRGQLIAVKDTQG 

HETRYEYNIAGDLTAVIAPDGS 

RNGTQYDAWGKAVRTTQGG\L 

TRSV\EYD\AAGRVIRLTSENGS 

HTTFRYDVLDRL1QETGFDGRT 

QRYHHDLTGKLIRSEDEGLVTH 

WH Y DE A DRLTH RT V KG ET A ER 

WQYDERGWLTDISHISEGHRV 

AVHYRYDEKGRLTGERQTVHH 

PQTEA LLWQH ETRH A Y>J A QG L 

ANRCIPDSLPAVEWLTYGSGYL 

AGMKLGDTPLVEYTRDRLHRE 

TLRSFGRYELTTAYTPAGQLQS 

QHLNSLLTYRHANFAL 


4168 


34536 


A 


4209 


757 


907 


RRYCRITVRWQSM/WADNRIA 

VDAHYPYR*CRS\GRVTEKND\ 

LIPKGWIRTDDERTHRYHYDSQ 

HRLVHYTRTQYAEPLVESRYL 

YDPLGRRVAFCRVWRRERDLTG 

WMSLSRKPQVTWYGWDGDRL 

TTIQNDRTRIQTfYQPGSFTPLlR 

VETATAVMDRJLKDHQI VVD1P 

HGEAWLRDDEERPMILIAGGTG 

FSYARSILLTALARNPNRDITIY 

WGGREEQHLYDLCELEALSLK 

HPGLQVVPVVEQPEAGWRGRT 

GTVLTAVLQDHGTLAEHD1 YIA 

GRFEMAKIARDLFCSERNARED 

RLFGDAFAFl 


4169 


34537 


B 


4210 


1 


3258 
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SKQ ID 

NO: 


SEQ ID NO: 
of peptide 
sequence 


Met 
hod 


SEQ ID NO: 
in USSN 
09/540,217 


Nucleotide 
location of first 
cod on for peptide 
sequence 


Nucleotide location of last 
codon for last amino acid 
of peptide sequence 


Amino acid sequence ( X=Un known, 
*=Stop codon, /^possible nucleotide 
deletion, \=possible nucleotide insertion) 


4170 


34538 


A 


421 1 


281 


1571 


CQCPGAACPTTSCRVIPHWAW 

DEADRLT/HRTVNNGETAERWQ 

YDER/GWLTD1SHISEGHRVA/V 

HYRYDEKGRLTGERQT/VHHPQ 

TEALLWQHETRH/AYNAQGLA 

NRCIPDSL/PAVEWLTYGSGYL 

AGMK7LGDT/PAANLDIRIPYAT 

DPA/GNRLPDPELHPDSTLSM/W 

ADNRIARDAHYLYRY/DRHGRL 

TEKTDLIPEGV/IRTDDERTHRY 

HYDSQ/HRLVHYTRTQYAEPLV 

E/SRYLYDPLGRRVAKRK7DRTR 

IQTMYQPGSFTPL/IRVETATGE 

QAKTQR/RQLADTLQQSDGED 

GGS\VVFP\PVL\VQML\DR\LESE 

SSADRVRSF1SLANQSKCVEHA 

Y*RWQCHLGVCWWSSHQ1PAV 

PLTGSVTRWHCHLASSSEAGSV 

AWLPHLSEGHSNRTSSPELLRS 

RMCAWHTLSAQSVHLVSLYIL 

EILALMNSINSL 


4171 


34539 


A 


4212 


31 I 


788 




4172 


34540 


A 


4213 


29 


395 


RIFHSVI\GVAAHKGGVYKTSVS 

VHLVAQDVAE1T/LLEGNDPQGT 

VS*YQGPGRTLIPLEAALRNIAH 

SLSIPPPKIFAAPTLRHYFALFFC 

GHSLFAPH1ELLEAGTVLQLPQ 

GPWSSPTSF 


4173 


34541 


A 


4214 


1 


1033 


MKMPEAIATKEKIDK WDLIKIK 

SFFSTPKETFNRVNRHHTEWEDI 

SAIHLSDKGPISYIYKNLTRFTR 

KKQPHYKVGKGNEQTR1LESHP 

HLLKGLASTPFDSEGVRTERRD 

IIKDGILTQWLLTSYSARXLGLK 

STGHAGGIHNWR1AGQGLSFEQ 

MLKEMGTGLVVPGTAENARSC 

IRAYFYDIHETLCRQEEMALSV 

VDDHVREKLIWLRQHQEDMTi 

LLSEVSAACLHCEKTLQQDDCR 

VVLAKQE1TRLLETLQKQQ0QF 

TEVADHIQLDAS1PVTFTKDNR 

VHIG\PKM\EIRVVTLGIGMGAG 

KNLLSLF*V*NRVEFHGSPFPTI 

WFLTWETVGFLK 


4174 


34542 


B 


4215 


414 


1022 
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ISKQ ID 
NO: 





Met 


SEQ ID NO: 


of peptide 


hod 


in USSN 


sequence 




09/540,217 



location of first 
codon for peptide 
sequence 



Nucleotide location of lastlAroino acid sequence ( X=Unknown, 
codon for last amino acid *=Stop codon, /=possible nucleotide 
of peptide sequence deletion. \=possiblc nucleotide insertion) 



34543 



4216 



626 



Inattir.yehqrvlkaaqyl.hq 

QGITRCNSSSTLTSAAPGRVDSP 
PTSMIVAPALIIRFACFTASISEL 
CVPPSEKESGVTLRJPITHLMRE 
LTCRLIRDKSATVTGSHTLVVA 
RHCCYAAPGGCCLLANWLKPG 
LFGPIGVLSRRGTSVILPIGGFY 
QWMPM1CPNGVVPMQHG»RRG 
LAQERPLEEWLPVCRDMLNAF 
FLPDAETEAAMTLIEQQWQAH 
AEGLGAQYGDAVPLSLLRDEL 
AQRLDQERISQRFLAGPVNICTL 
MPMRSIPFKVVCLLGMNDGVY 
PRQLAPLGFDLMSQKPKRGDRS 
RRDDDRYLFLEALISAQQKLY1 
SYIGRSIQDNSERFPSVLVQELI 
DY1GQSHYLPGDEALNCDESEA 
RVKAHLTCLHTRMPFDPQNYQ 
PGERQSYAREWLPAASQAGKA 
HSEFVQPLPFTLPETVPLKRYN 
DSVRAPTCAESRAIFTSTRNNTL 
QLFFNANFRRPWARGLATNVN 
DRRASVDHQ1RMFHRIYQRVM 
RATIRKGIRRDVEDPHYSSDAG 
TYLSPNSRQISNGNWQSHIGRSP 
SLLLCRTWGLLFTGKLVETRFl 
WPNRGVIPTGNERY1AHRRFLP 
MEPDDMPQWRCPHATWLAEA 
KMFDSLAKAGKYLGQAAKLMI 
GMPDYDNYVEHMRVNHPDQT 
IPMTYEEFFRERQDARYGGKGG 
CFFLSPSPPSSPPSPNRSQTTEEE 



[4176 34544 



A 4217 



838 



1575 



TKRQE/ERERKREEEEEKKGRR 

KETKKRRNRQEGKQHRKEEKE 

GEKQTKQRTETERETKRRRENE 

QAKAHKGTRKRKEEQKKAKA 

A R R RT H KRQN PSRGREGTHPK 

QRQGK.EE/VNRQNKEEAKQKR 

EEAGRTRR/EDRGRKDDKKERR 

QQQTEKKAKPKAEHGQERTDT 

TTKKARQREGRPSERRRREREE/ 

MSKHDPQNRAEKTNEEKEEGR 

QHER*TQKSSTGI 
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SKQ1D 5 

NO: i 

s 


>KQ ID NO: P 
)f peptide 1 
equcncc 


Het < 
lod i 
( 


>EQ ID NO: ? 
n USSN 1 
>9/540,2l7 c 


Nucleotide f 
ocation of first i 
odon for peptide c 
equcncc 


Nucleotide location of last / 
odon for last amino acid * 
>f peptide sequence t 


tmino acid sequence ( X— Unknown, 
^Stop codon, /^possible nucleotide 
leletion, \=possiblc nucleotide insertion) 


4177 : 


34545 




4218 


t ( 


392 * 
! 


VtMALHAEALEMTSQFDQELAA 

<FEADHEMALLMNKDFDRDRE 

EQRRLAEQARREHEERJKREA A 

EQARRDAEAKHKAE1EAAARR 

EAEEKARAELAERQR1EAEQRA 

EREKKETEERARREKEEAVAAE 

RRRQEEAEAARLVEEQRKAEE 

EARJIAADKEHRRTVNRR/GLRR 

SDCSGHPRRIRTESSAGDRWRQ 

SAGRAHQILRQT'THTSLTTAS 

KNGAGLSSNSPTRKRS 


4178 


34546 


A 


4219 


3 


1 120 




4179 


34547 


A 


4220 


1 


831 


MVKARKIMETPQPAWEMRVRI 

CTVDWSKLLNPYIPDDFSLIKSEK 

KYDHPELIVDESNLRVVYAPSR 

YFASEPKADVSLILRNPKAMDS 

ARNQALLEGYFSFTATEDQLEQ 

AKSWYNQMMD/SPEKGKAFEH 

GNMPA\QMLLQVPYFLRE\ERE 

H*IIITPILHMRKQEQSG*/RNLP 

KAAQLSMMQDLQTLLMAASY 

CSELGHVATQFQGMLACTRNP 

NSWDRNSETSGKAEGF1PMQLG 

DVADPSVRCSSVSSLWGHSSPK 

LLRSVCMANRICVKLQRWT 


4180 


34548 


A 


4221 


1 


1503 




4181 


34549 


A 


4222 


1 


1 1 13 




4182 


34550 


B 


4223 


1 


760 




4183 


34551 


B 


4224 


I 


1755 




4184 


34552 


C 


4225 


1 


4215 




4185 


34553 


A 


4226 




3240 




4186 


34554 


A 


4227 


1989 


2144 




4187 


34555 


A 


4228 




1203 




4188 


34556 


A 


4229 




4767 




4189 


34557 


A 


4230 


31 


512 


EYRKSPDIRPIVIQHGEEAEITH 

HFR*QELADKTLIFEITHREMQR 

FQPVGTGD1REPVFVFFRWRLT 

NPFNILEHGEPEG1RVDAAVPR 

AVIGGLEDH1GVAVQKLQHKTF 

RYFPF1 IQMVKDGVVPEGRPAF 

VHHLSLFLRIKILAHLTHNTQDF 


4190 


3455S 


A 


4231 


369 


918 


RPGMSNPWRDLFRTGVDPTND 

RLSALVEI/YRMMRPGEPPTREA 

AE/SLFENLFFSEDRYDLSA/VG 

RMKFNRSLLREE1E/GSGILSKD 

DIIDVMKKL/ID1RNG/KGEVDDI 

ni it fMDDlDC\/rPM A PMflFRV 

DHLG/NKR[KbVOttviAti(NV r ^ v 
/GLVRCTGTVPPFLHQQKCEYH 
L/PQRPV ASTLSRYF* HFRLRNF 
SMPRANEIKKGMV 
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SEQ ID 

NO: 


SKQ ID NO: 
of peptide 
sequence 


Met . 
hod 


SfcQ ID NO: 
in USSN 
09/540,217 


Nucleotide 
location of first 
codon for peptide 
sequence 


Nucleotide location of last 
codon for last amino acid 
of peptide sequence 


Amino acid sequence ( X— Unknown, 
*=Stop codon, /^possible nucleotide 
deletion, \=possiblc nucleotide insertion) 


4191 


34559 


A 


4232 


3 


1012 


SVVLKI VERVDGYFPSPPLFLGA 

AFGSHVRSRALPDPCVLFRVT1 

YLCVLASVARTFSPLLPVSRKK 

HITPLGGFQLHETHLCLQDCRTI 

ILRPRLGEFGNKFSQLVDTIDLH 

\NQHGLAHL*KESARGQYSLLL 

LGMVSLCALILILWRVVYRSVT 

CPLADQTQALHRJLLDGDIVSPF 

PETAGVRELDTIGRLMDAFRSN 

VHALNRHREQLAAQVKARTAE 

LQELVIEHRQARAEAEKASQAK 

SAFLAAMSHEIRTPLYGILGTA 

QLLADNPALNAQRDDLRAITDS 

GESLLTILNDILDYSAIEAGGVK 

NVSVQSYVARLEPVAASGWHK 

YPWLN 


4192 


34560 


A 


4233 


1 


502 




4193 


34561 


A 


4234 


1 


653 




4194 


34562 


A 


4235 


2 


300 


YALATPPLSV/INQWQLALDKG 
QLPTF/VAGLAPQHPQYAAMHE 
SYWPYSALR/EILQRTGMLDGG 
PKITL/PGDDTPTDAVVSPSAVT 
NSHGR* VPTLGGVWGL 


4195 


34563 


C 


4236 


40 


105 




4196 


34564 


A 


4237 


355 


526 




4197 


34565 


A 


4238 


1 16 


949 


RPGTGRCSAVQLPVLLLRGPHS 

SHTVGTH\MVDLDSGQLCVYP 

GNSDESMPAATQARERLLADT 

AKKKAQIAELQSFVSRFSANA* 

KSRQATSRARQ1DK1KLEEVKA 

SSRQNPFIRFEQDKKLFRNALE 

VEGLTKGFDNGPLFKTLNLVL\ 

EVGEN LPVLGTNG VG KSTL\LK 

TLVGDLHPDSGTVKWSENARI 

GYYAQDHEYEFENDLPVFEWM 

SQWKQEGDDEQAVRSILGRLLF 

SQGDIKKPAKVLSGGEKGRML 

FGKLMMQKPNILIMDEPPTHP 


4198 


34566 


A 


4239 


1 


319 


M VKKMARAPM1\LVALANPEPEI 

LACRHGRKEVRPDAIICMPGRS 

DYPNQSETNVLVCFPANVHRIPQ 

AASHLRAHQSRIP1SLMSISAKIL 

TYLLANQIQFLVKQH 


4199 


34567 


B 


4240 


263 


1390 




4200 


34568 


A 


4241 


1 


323 




4201 


34569 


A 


4242 


j 


1855 
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SEQ II) ! 

NO: < 


>EQ ID NO: ? 
>f peptide 
sequence 


Viet ! 

bod i 
1 


SEQ ID NO: E 
n USSN 1 
J9/540,2 1 7 i 


Nucleotide 
ocation of first < 
:odon for peptide 
sequence 


Nucleotide location of last i 
:odon for last amino acid 
if peptide sequence 


\mino acid sequence ( X=Unknown, 
'-Stop codon, /=possible nucleotide 
Jeletion, \=possible nucleotide insertion) 


4202 


34570 


A 


4243 


2 


964 


LLKHGVSLYIQDKEGLSALDLV 

MKDRPTH VVFKNTDPTDVYTW 

GDNTNFTLGHGSQNSKHHPEL 

VDLFSRSGIYIKQVVLCKFHSVF 

LSQKGQVYTWGHGPG\GRLGT 

W E MM R H A W V P RL V G RD * M V 1 1 

VSPSWPAAKDHTVVLTEDGCV 

YTFGLNIFHQLGIIPPPSSCNVPR 

QG L HN RQN RR Y P P V PG SAG PTS 

MEPSKIRPTGLKFSLTTQQQSE1 

DLGCSSLCWDYRREPLRLAYW 

FIKKDIAKDTDEETRRHGVSLYI 

QDKEGLSALDLVMKDRPTHVV 

FKNTGSLQFQSIPSCRESQILSEK 

QGDLFREEPMFGS 


4203 


34571 


A 


4244 


1 


725 


FRVDPRVRKHFGLFYAMGIVL 

MMEGVLSAC*HVCPNYSNFQF 

DTSFMYMIAGLCMLKLYQTRH 

PDINASAYSAYASFA VViMVTV 

LGVVFGKNDVWFWVIFSAIHV 

LASLALSTQ1YYMGRFKIDLGIF 

RRAAMVFYTDCIQQCSRPLYM 

DRMVLLVVGNLVN WSFALFGL 

IYRPRDFASYMLGIFICNLLLYL 

AFYIIMKLRSS*KVLPVPLFCIV 

ATAGMWACVALYFFFQNLSSW 


4204 


34572 


A 


4245 


1 


833 


MKPVWVATLLWMLLLVPRLG 

AARKGSPEEASFYYGTFPLGFS 

WGVGSSAYQTEGAWDQDGKG 

PS I WD V FTH SG KG K V LGN ETA 

DVACDGYYKVQEDIILLRELHV 

NHYRFSLSWPRLLPTGIRAEQV 

NKKGIEFYSDLIDALLSSNITPIV 

TLHHWDLPQLLQVKYGGWQN 

VSMANYFRDYANLCFEAFGDR 

VKHWITFSDPRAMAEKGYETG 

HHAPGLKLRGTGLYKAAHHI1/ 

KAHTL* VCFHAADKGIPETEKK 

RRLNWTYSSTWLGRFHNHGRG 


4205 


34573 


A 


4246 


1 


672 


GTQNAVNG/VIIFLSWGDAVKS 

FWIYRGGRKREGPLFHA*Q\FLI 

YTIHRAVGS11NYVIANYKLKFI 

TPGV1DFICTSLI AGILTIKLFLLI 

NQFEKQQIKKGRD1TSARIMSRI 

IKITIIVGLVLLYGEHFGMSLSG 

LLTFGGIGGLAVGMAGKDILSN 

FFSGIMLYFDRPFSIGDWIRSPD 

RNIEGTVAEIG WRITKITTFDNR 

PLYVPNSLFSSISVENPG 
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SEQ ID i 
NO: < 

s 


iEQ ID NO: f 
>f peptide 1 
iequence 


Viet i 
lod i 
< 


skQ ID NO: f 
n USSN 1 
)9/540,2l7 < 


Nucleotide i 
ocation of first ( 
:odon for peptide < 
sequence 


/*l**n tirtp tn(*:tttnn of last > 
:odon for last amino acid * 
>f peptide sequence < 


Vmino acid sequence ( X=Unfcno\vn, 
*=Stop codon, /^possible nucleotide 
Jeletion, \=possible nucleotide insertion) 


4206 


34574 


A - 


4247 


1 


347 


PLRPVGQPGPGGAGT/RALRAPP 

LPSSSELCYGPGQPGRWPRCPQ 

FPSLPPHSS LLH 1 unwrt 1 LOY 

CFIPILRAAPPLPCKCASPVL\SC 

TYPLPAAPSLPVLVHTSIKCFCF 

HLQ 


4207 


34575 


A 


4248 


43 


446 


VLPAVPRPGQ/PPCVPAPVQAPE 

PPRPSPGWSQATGSPGPAGAAP 

SWR\GLPAVPGHTAGVLGPGPP 

GQRQPGPGGAG lyLCOrHLrL 

RL LN V A Y G PGQ P A L/RN V PLQT 

APALTPSPQHLLCPFLSTHLLNA 

SVFIC 


4208 


34576 


A 


4249 


1 


1521 


R1PESRLPTTAFVQAPWARSGSS 

GLRRWEKHAGQQVGWWARGP 

GVRGRQAAGGGAAALTCRGG 

AGSAVRSCAGLPSLASGSAGCR 

LHPSYSFGFKVGS/PTVPAALSS 

♦STS/RGREHGGVTVVPVMTQN 

PRS\PDGPARVEDCEA1A*GTG 

WL\QQG IGTRPPGTGLGRA R\G 

A PA V PQ WN P VXKSCQGPG H PN R 

LPSHGPSSGEAGRGW/RGLQITP 

QL/PEVTHRRVLPGDHPATEA\G 

G FGTG * PG L PG R V PGPGVGGTY 

QAKALTPLGPVGLLAPASCAQC 

LQQSADGPGATGHL*ELAESQC 

RRQPTGXPPGQLAVSGWATVPG 

VPAAPRPFGPAQQPA/SVPTPSY 

WA/GSPGAAAWPESHRR* ACD 

WAW**VLPAVPRPGQ/PPCVPA 

PVQ\PQSHRGPAHDGARLY*GL 

PQAEQLHPGGGLPAVPGHTAG 

VLGPGPPGQRQPGPGOAG TQL 

CGPHLFLCFLNVAYGPGQPGR 

WPRCPQFPFLPPILSWNIFGVGT 

QKKKKKNQSFLKKKKKK 


4209 


34577 


A 


4250 


167 


582 


RSLGLAVTEMVPWVRTMGQK 

LKQRLRLDVGREICRQYPLFCF 

LLLCLSAASLLLNR*RRSAEPGR 

RL/S L/LK VQTPG PCC LTV RRPRS 

CGTGDQWGERAPQRSGLGEHG 

GASRPEAQAGGVGLIASFPEAS 

SPELPFSHP 
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SKQ ID 

NO: 


SEQ ID NO: 
of peptide 
sequence 


Met 
hod 


SEO 11) NO: 
in USSN 
09/540,217 


Nucleotide 
location of first 
codon for peptide 
sequence 


Nucleotide location of last 
codon Tor last amino acid 
of peptide sequence 


Amino acid sequence < X=Unknown, 
*=Stop codon, /=possible nucleotide 
deletion, \=possible nucleotide insertion) 


4210 


34578 


A 


4251 


402 


1465 


DLILSHPTAWFTIKYKPKQLGL 

QELFPQGHSCAVCGKVKCKRH 

RPSLLLENYQPWLDLKISSKVE\ 

ESLSKDLELVLENFVYPWYRD 

VTDDESFVDELRITLRFFASVLI 

RRIHKVDIPSIYNQETIKSSNESI 

♦KWIVKARQKVKNTEFLQQAA 

LEEYGPELHVALRSRRDELHYL 

RKLTELLFPY1LPPKATDCRSLT 

LL1REILSGSVFLPSLDFLADPDT 

VNHLLIIFIDDSPAEKATEPASTL 

VPFLQKFAEPRNKKPSVLKLEL 

KQIREQQDLLFRFMNFLKQEGA 

VHVL\QFCLTVEEFNDRILRPEL 

SNG*NAVSS/WKNCRRFIKHTV 

WMKVLTKLDLIPSLVEEIPR 


421 1 


34579 


A 


4252 


1 


1232 


FPGRRFRLVVRLRGAEAASERQ 

VYSVTMKLLLLHPAFQSCLLLT 

LLGLWRTTPEAH ASSPGAPAIS 

AASFL*DL1HRYGEGDSLTLQQ 

LKALLNHLDVGVGRGNVSQHV 

QGHRNPTTCFSSGDLFTAFTNF\S 

EQLR1GSSELHEFCPTILQQLDS 

RACTSENQENEEN EQTEEG RPS 

AVEVWGFGFLSVSLINLASLLG 

VLVLPCTEICAFFSRVLTYFI ALS 

IGTLLSNALFQLI PERSY KNKAQ 

VDSLPTFLAQAGMLLWRVRIR 

RRVVDPIRESWMLPFTKIPLWG 

YGLLCVTV1SLCSLLGASVVPF 

MKKTFYKRLLLYFIALAIGTLY 

SNALFQLlPENRRKWWQPVhrN 

TFGGSTAWHTDKS1EQSIDTLFD 

EVKKESEKETPSLQIGDLGPQES 

LKTFNNTNSPHH 


4212 


34580 


A 


4253 


3 


924 


VGACTAAARPLPIPQLQP1LHHR 

GEKSQLWAHSGSSWGFLAVAA 

VPPSHLCPPLQSRGWKRPP/PLA 

SAGVLPGCCCCACLVSPSLAQP 

AG\LGPKPAAPLGPGPWVSVAP 

CSRPGPCPGTRSPA/P*GHPAMG 

R\GVHEPRVGPAPPEKAIITETG 

AGLAERRGQGLGGGSSFRSAEP 

QGCRSLGPQSPGGDPAHTILRPP 

SQNGDGAEMHACRLHPAILGT 

HGTGGLAAQSHAPRALLPSCPS 

SQQPADGWCSLHLCLPGLLLAP 

RIHGPSTREGGPGHGTPGPTNP 

ASSGATRGTRRVRPSVPRSPTL 



462 



WO 01/075067 



PCT/US01/08631 



SEO M> 

NO: 


SEQ ID NO: 
of peptide 
sequence 


Met 
hod 


SEQ ll> NO: 

in USSN 
09/540.217 


Nucleotide 
location of firs! 
codon for peptide 
sequence 


Nucleotide location of last 
codon for last amino acid 
of peptide sequence 


Amino acid sequence ( X=Unknown, 
*=Stop codon* /=possiblc nucleotide 
deletion, \-possible nucleotide insertion) 


4213 


34581 


A 


4254 


1 


318 


VADPVGAARAGGQPLAGRVW 
PRAGGGHSPRVLGAAGPGPHV 
CTLRLPGTAIRTEPGAPLACAR 
A WPGSSP AG/PECLPTSC* P* EG 
QEPSSHVASLPWGPGVGETQ 


4214 


34582 


A 


4255 


1 


718 


FFFFFFSFLCHLYWVSPTPGPHG 

KLANMANWAPWPS*GLSKLVG 

KHSCPAG*LPGHARAQASGAP 

G/ISPDSS ARE A * ECT/PCG PG PA 

APSTRGECPPPSSRPHS/SQQDP 

GRCSFAPAVPQDAGGQGHWCC 

APATGHSAPRGCPPARAAPTGS 

ATPAPPPAACAASSLSMVSAPS 

R*TTGIASSGTSIPETKHQGTPG 

TAPAGT/GPGGSTGPKA/PGPAP 

A H PTRL AGTSG HT A P PTC PP A V 


4215 


34583 


A 


4256 


702 


1026 


RSGRTQRAAGVSGSALHQVQS 
WP\HLKISADQRAGLLF*EHPFP 
PSASSGCLDVS1SSYPVGSD*FIN 
G MARANG RWKTFTG L H SG KLPL 
GFSDAFCQHHNLI1LCWKTW 


4216 


34584 


A 


4257 


170 


1049 


RGSGCSAELVPSSRWRPGSRAG 

AAAGTETPG*PRVYVPAGNGE 

AGGPGAAWARRAAALPGTAA 

GPPRPAARPGAAPARGGPAPGA 

PAQALPR/TPTWPAAR* AQRAP 

SPPSWGSVAQPGHPGDLAAGVG 

RGAGGGHSRRGRHHHVRSLAD 

LLQLPGAAEGAGDRGHLPGPD/ 

GERS* AASSFSAAGRAAGTASC 

CSAGGTPPSPCTILSTSSSSLAH 

V A SSS/RRRA EG DTK VS/RG RA E 

GQDSETGREPGVLHRGSGRTQ 

RAAGVSGS/RSAPSPVVATTSRS 

LLTSVQGCFSENILSP 


4217 


34585 


A 


4258 


178 


556 


QSPQEHFHPECGRRDILCQVRQ 

EIRWPNPGEVHHLGLEICPVWI 

LQLHLALRTRAPEHPLQVHRPG 

GGAV*RGVPPPLRLLQACDGPE 

VPAAGRPRPARSSPGQWPPVPA 

AVAPPVTERPPTPSAA 
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Ofc-V? IU 
NO: 


bLQ II) NO: 
of peptide 
sequence 


Met 
hod 


SEQ ID NO: 
in USSN 
09/540,217 


Nucleotide 
location of first 
codon for peptide 
sequence 


Nucleotide location of las 
codon for last annuo acid 
of peptide sequence 


t Amino acid sequence ( X=(Jnknown, 
*=Stop codon, /=possible nucleotide 
deletion, \=possible nucleotide insertion) 


4218 


34586 


A 


4259 


5 


1044 


TGRILDGWHWAKELRLDCPLG 

DSRRPPFSRVSTEGSPAFLALRL 

PNVTAGS*EVSMLASTETPLVIT 

RPSPGVGHDPGPAPRGAAASPA 

GSPAP*QKSPRPLSAAAPPLLAS 

DPAPPRAAAPPADTESSVQPPA 

APHAGPWTAPSAPGPLDVHSPPP 

\PSRGPFVQSSAEPHNRPSPGAT 

RPRPVPPRGAAASPAGSPAP*QK 

SPRJ>LSAAAPPLLASDPAPPRAA 

APPADTESSVQPPAAPHAGPWT 

LERSWAP*RSLPTPIPVADPLCR 

APLSHRYP*GDCQRSGLCHTSP 

GRASHLPGPGAHKRTPHACWL 

PLECHRRSPHP*THPSG*PGPSP 

QSFFPEFLGSGP 


4219 


34587 


A 


4260 


2 


576 


CLV>JSTTRRSFQLRLVPVPKFQ 

PPHMTVR*LFNFGRQLTATTFS/ 

LRKSYAVREAYELQNCPDPPPF 

QNGYMINSDYSVGQSVSFECYP 

GYILIGHPVLTCQHGINRNWNY 

PFPRCDAPCGYNVTSQNGTIYS 

PGFPDEYPFLKDCI WLITVPPGH 

GVYINFTLLHTEAVNDHIAVW 

YENLSSQNICDCDQQF 


4220 


34588 


A 


4261 


1 


837 


MWAGNAWRAALSGVPCGRSA 

QSVLAQLRGILEGELEGIRGAG 

TWKSERVITSRQGPH1HVDGVS 

GGILNLTSVRFIRGTQSIHKNLE 

AKIARFHQREDAILYPSCCDAN 

AGLFEVLLRPEDAVLSDELNCA 

SIIHGICLCKAHKYH YCHLDVA 

YLETKLQEAQKHRLFLVATDG 

AFSMDGDIVPLQKICRLASRYG 

ALVFVDECHATGFLGLTGOGT 

DELLGVMGQVTIINSTLGKALG 

GASGGYTTGPGPLVSLL/RAQP 

YLFSNSLPPA VVGCTSKAL 
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SEQID 

NO: 



SEQ ID NO: 
of peptide 
sequence 



Met 
hod 



SEQ ll> NO: 
in USSN 
09/540.217 



Nucleotide [Nucleotide location of last 

location of first codon for last amino acid 
codon for peptide of peptide sequence 
sequence 



4221 



34589 



4262 



4222 



4223 
4224 



34590 



4591 



2142 



4263 



4264 



1989 
1 104 



Amino acid sequence ( X^Unknown, 
*=Stop codon, /^possible nucleotide 
deletion, \=possible nucleotide insertion) 



M1ILIDAEKAFDKIQQPFMLKTL | 
NKLGIDGTYLK1TRAIYDKPTA 
NIlLNGQKLEAFPLKTGTRQGCPj 
LSPLLFNIVLEVLAQAIRQEKEI 
KGIQLGKEEVKLSLFADDMILY 
LENPI VSAQKLLrCLISNVSKVSG I 
YKWVQKSQAFLYTNMRQTESQ 
I MSEFPFTI ATKRI K Y LGIQLTRD| 
VKDLFKKYKPLLNK1KEDTNK 
WKN1ACSWIGR1NIMKMAFPR 
WELNNENTWTQEGEHHTLGPV | 
VGWGKRGGIALVDIPNVNDKL 
MVLEVLARAIRQKKE1KGIQLG 
KEEVKLSLFADDMIVYLENSIV 
SAQNLKLISNFSKVSGYKINVQ 
KSQAFLYTNNRQTESQIMSEFP 
FT1 ATKRIK Y LG IQLTRDVKDLF I 
KENYKPLLKEIREDTNKWKNIP ' 
CSR1GR1N1MKMA1LPKVIYRFN 
DIPIKLPMTFFTELEKTTLKFIW 
NQKRACIAKTILSKKNIAGGITL | 
PDFKLYYKATVTKTAWYWYQ 
NRDIDQWNRTEASEVTSHIYNHI 
LIFYKPDKNKKWGNDSLFNKW ' 
CWENWLAICRKLKLDPFLTPYTI 
K1HSRWIKDLNVRPKTIKTLEEN| 
LGNTIQDIGMGKDFMTKTPKA 
MATKAKVDKWDV1KLKSFCTA | 
KETT1RVSRQPTEWEKIFAIYPS 
DKGLISRIYKELKQIYRKKYTNN 
PIKKWAKNMNRHFSKED1YAA 
NROMKKCSSSLVIREMQIKTTMI 



4592 



4265 



879 
1659 
1500 
1962 

|1716 

\nsT 

4752 
2790 
3477 



4225 
4226 
4227 
4228 
4229 
4230 
4231 
4232 



34593 
4594 
34595 
34596 
34597 
34598 
34599 
34600 



4266 
4267 
4268 
4269 
4270 
4271 
4272 
4273 
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SEQID 5 

NO: ( 

j 


5EQ ID NO: 
>f peptide 
>equence 


Met . 
tod 

i 


SEQ ID NO: 
n USSN 1 
(9/540.217 


Nucleotide i 
ocation of first < 
:odon for peptide < 
sequence 


Nucleotide location of last t 
:odon for last amino acid * 
)f peptide sequence ( 


Vmirio acid sequence ( X=lJnknown, 
k =Stop codon, /^possible nucleotide 
Jeletion, \=possible nucleotide insertion) 


4233 


34601 


A 


4274 


1 


1007 


MLDASCHRTSDSKFFSFGVQTG 

FLTPELAHLVGPCDRDHNSSPA 

REQNWTENEFDELTEVGFRKW 

VITNSSELKEHVLTQSKEAKNL 

EKRAIKQEK.E1KGIQLGKEEVK 

LSLFADDMIVYLENPIVSAQNL 

LKLISKFSKVSGYKINVQKSQA 

LLYTNNR\SQ1MSELPFTIAMKR 

1KYLG1QLTRDVKDLFKDNYKP 

LLKEIREDTNKWKNIPCSWLGR 

1NIMKMAILPKAIYRFNA1P1KLL 

♦TFFTELEK1TLNF1WNQKRARI 

AKTILSKKNrCAGGITLPDFKLY 

H KAT VTKT A W Y WY QN R Y 1 DQ 

WNRTEASEITPHIYNHLIFDKPE 


4234 


34602 


A 


4275 


737 


2460 


R1KYLR1QLTRDVKDLFICENYK 

SLLNEIKEDTNKWKNiPCSWIG 

RMNIIKMAI/LPKVIYRFNVIPIK 

LPMTFFSELEKSTLKFIWNQKR 

AR1AKTILSQKNKAGGIMLPDF 

KLYYKATVTKTAWYWYQNRD 

IDQWNRTEPSEMTPHIYNHLIFD 

KPDKNKQWGKDSLFNKWCWE 

NWLAIGRQLKLDPFLTPYTKIN 

SRWIKDLNVRPKTIKTLEENLG 

NTIQDISMGKDFMSK.TPKAMA 

TKAKMDK WDLIKLKSFCTAKE 

TTIRVNRQPTEWEKNFA1 YSSD 

KGLISRIYKQLKQIYKKKTNNPI 

KKWAKDMNRHFSKEDVYAAN 

RHMICKCSSSLAIREMQIKTIMIY 

HLTPVTMAIIKKSGNNRCWRG 

CGEMGTLLYCWWDCKLVQPL 

WKTLWQFLRDLELGIPFDPAIP 

LLGI YPKDYKSCCYKDTCTPKL 

ARDDQIHILKQHRRKELETRQK 

QYRAWYEINPFHSVWPVTAGK 

SPRHQLPVWVHNPQTSPYLQL 

QTRDGEESNENNFGSTILASDFF 

AEIDKLSILQIHMEMEGTQNSQ 

NNLDKKKTKMEDLHFSISKLLH 

SYSIQDNVISA 


4235 


34603 


A 


4276 


3 


355 


RQPVHLVHELPQQSWGICLNSS 

EQHGALQHSSLHL/RMCSEPWS 

SADPQ*R*TCRNL*LPVRGPPRR 

TDLFSVSSKSTLKEWPLLLMIL 

AELGSYL1LSGRREESYFTSLVL 

1SIGDC 


4236 


34604 


B 


4277 


78 


791 
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SEQ ID 

NO: 


SEQ ID NO: 
of peptide 
sequence 


Met 
hod 


SEQ ID NO: 
in USSN 
09/540,217 


Nucleotide 
location of first 
codon for peptide 
sequence 


Nucleotide location of last 
codon for last amino acid 
of peptide sequence 


Amino acid sequence ( X=Unknown, 
*=Stop codon, /^possible nucleotide 
deletion, \=possible nucleotide insertion) 


4237 


34605 


A 


4278 


1 


3395 


MI1SIDTENAFEKIQQPFMLKTL 

NKLG1DGTYLKIIRAIYDKPTAN 

IILNGQKLEAFPLKTGTRQGCPL 

SPLLFNIVLEVMARV1RQEKE1K 

GIQLGKEEVKLSLFVDDMIVYL 

ENPIVSAQNLLKLISNLSKVSGY 

KINVQKSQAFSYTNNRQTESQI 

MNGLPFTTASKRIKYLGIQLTR 

DVKELFKENYKPLLNEKKVDT 

NKWKNIPCSWIGRINMLKMAIL 

P/KELEKTTLKFIWNQKRACIAK 

SILSKKNKAGGITLPDFKLYYK 

ATVTKTAWYWYQNRDIDQWN 

RTEPSEII\PHIYNHL!FDKPDKN 

KKWGMGSLFNKWCWENWLAI 

CRKLKLDPFLTPYTK1NSRWIK 

DLNVRPKTIKTLEENLGNTIQDI 

DMGKDFMSKTPKAMATKAKID 

KWDLTKLRSFCTAKETTIRVNR 

QPKEWEKIFAIYSSDKGLISRJY 

JCELKRIYK/KKNNPIKKWAKD 

MNRYF*KEDIYAANRHMKKCS 

SSLAIREMQIKTTMR/YHLTPVR 

MAI1KKSGKNRWEMNNENTWT 

QEGEHHTLG/HC/WWKARRSRS 

CLTWMAAGKKRMRKTLQMT 


4238 


34606 


B 


4279 


1 


20! 1 
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SEO ID 

NO: 


SEQ ID NO: 
of peptide 
sequence 


Met 
hod 


SEQ ID NO: 
in USSN 
09/540,217 


Nucleotide 
location of first 
codon for peptide 
sequence 


Nucleotide location of last 
codon for last amino acid 
of peptide sequence 


Amino acid sequence ( X^Unknown, 
*=Stop codon, /^possible nucleotide 
deletion, \=possible nucleotide insertion) 


4239 


34607 


A 


4280 


1 


2661 


MTMNFVADSHTG RN PL ASA AG 

AKTGLRPLPRPCGARVWNPPD 

AGGGGVGSLKTSTPLGPLSAAN 

SPVHQGSVPQTRARGGGTLFQE 

VVTSRTLAFRNSLSAFTEVTSG 

TVSGRKGGRSTHLAGRRVSGG 

EGSRKAAAAALAAVAAAPGPV 

RRCSSQSCFSSSGSSHYSARTSP 

VRVRPRRSLSSRSAAGNRAEAT 

ESAMEKTLETVPLERKKREKEQ 

FRKLF1GGLSFETTEESLRNYYE 

QWGKLTDCVVMRDPASKRSRG 

FGFVTFSSMAEVDAAMAARPH 

S1DGRVVEPKRAVAREESGKPG 

AHVTVKXLFVGGIKEDTEEHHL 

RDYFEEYGKIDTIEIITDRQSGK 

KRGFGFVTFDDHDPVDKIVLQK 

YHTiNGHNAEVRKALSRQEMQ 

EVQSSRSGRGDGYGSGRGFGD 

GYNGYGGGPGGGNFGGSPGYG 

GGRGGYGGGGPGYGNQGGGY 

GGGYDNYGGGNYGSGNYNDF 

GNYNQQPSNYGPMKSGNFGGS 

RNMGGPYGGGI WKNTSITERK 

KSRKLDLIQSKKGSRTKEAPQP 

PVASLCMHLGHWSRLMVSPGA 

QLTGKNSHGLSVSSVRKSNVGP 

RRLCAAMKATGPDNAQSQVSP 

PGHAPSAEDPTGSRTVSSPCTD 

RPHPFLSRPKPPTQISLVLPLKT 

DGALERMPQQL/HIASS/GAKVP 

NPSTQTPPVLLAFFYPFNLPP*N 


4240 


34608 


A 


4281 


! 


908 


MRKVKGKNRQSFKCLPPPSGA 

LQAHGAAAPHGSLLTLHLHLV 

PVSSAAMKATGPDN AQSQVSP 

PGHAPSAEDPTGSRTVSSPCED 

RPHPFLSWPTWISLALLLKTDG 

ALERMPQQLPSLHPSQGTQSIH 

PDPSSTSSFLLPFQPPTLKRAAFP 

CPPSIVNPAVWDTSTPSVAEHH 

TPIRITLKEPTQFLSQKQYPIPQA 

ALVGLQPIISHLLASHLLRPTDS 

PFNTPILPVKKPNGTYRLVQDL 

RLINQAVLPLVQE/DYSVLLYLP 

LNVTPGLPPATAFSYPPSPGPVA 

RARLASRLHSHAA 



468 



WO 01/075067 



PCT/US01/08631 



SEO ID S 

NO: c 

s 


f peptide t 
equence 


net j 
>od i 
I 


n USSN 1 
(9/540,217 c 

s 


Nucleotide i 
ocation of first < 
odon for peptide ( 
eq tience 


Nucleotide location of last t 
odon for last amino acid * 
>f peptide sequence < 


Vmino acid sequence ( X=Unknown, 
r =Stop codon, /^possible nucleotide 
Jeletion, \=possible nucleotide insertion) 


4241 : 


54609 i 




1282 


1 ' 


?I5 


VIPNYVTFTDTKQLISDTPNNQV 

PNfNRASMAFDAKCLTGCRFDD 

AJVQFDMTYWPFTVVNDAGRP 

KVQVEYERDKKLLPIGGVFYGS 

DKDEGNCKSLPWEDCYQCCET 

SQNVQDFLFLDVTPLSLDIKTA 

DGVMAVLIKCDATIPTRQTQTF 

TTYSDKPSM/LIAKDKNLLRKFE 

LTGVPPAHHGAHQIEVTFDINA 

KGILNV\TLTDDKGHLSKEDIEP 

KNSLDPYVFNMKATAEDEKLQ 

VKIKNEHKQKILSKCHEIINWL 

DKNQTAEKEEFEHAQQELEKSS 


4242 


34610 


A 


4283 


1 


994 


MHQTKJCGNQWHFGMKAH1GV 

DAKSGLTHSLVTTRPNEHDLNQ 

LGNLLHGEEQFVSADAGYQGA 

PQREELAEVDVDWLIAERPGK 

VRTLKQHPRKNKTA1NIEYMKA 

S1RARVEHPFRI1KRQFGFVKAR 

YKGLLKNDNQLAMLFTLANLF 

RADQMIHCTRGEGLITTKIPKAP 

DNGSYCLPSKNDDSEEEDPEMS 

PMVVTKMKE1AEAYLGKTVTN 

AVLTVPAYFNDSQRQAT/KKDA 

nriAn Kir:i piqtsjfpta a aia vn 
K 1 1 AOLFnLjLKIoIN tr 1 i vj 

L in V vj 1 C.KJN v Li r ULUUjI l r t\ 

[RTPETGSDDAIKSILEQAKK.EIE 
SQKGGECDPCRQSLRPPGPAAN 


4243 


3461 1 


A 


4284 


3 


677 




4244 


34612 


A 


4285 


30 


365 


EEAETVLVGQLKQLSSCLAVH 
KYRPETKQEKKQRLLARAEKK 

/A r\ Lj N.VJ vJ V r 1 Mvrr V L,lvr\vJ v in l 

VTTLVENKKAQLVXCRKMGVP 
YC11KGICARLGRLVHRKTCTTV 
AFTQVN 


4245 


34613 


A 


4286 


3 


432 


NSRVDDFVAAQDAKGKKVAP 

APAVVKKQEAKKVVNPLFEKR 

PKNFCIGQXQRLLARAEKKAAG 

iT.nVPTWRPPVI RAdVTvJTVTT 
KUU V r 1 IS.i\r r V L i\A\U v in i v i i 

LVENK1CAQLVVIAHDVDP1ELV 
VFLPALCRKMGVPYCIIKGKAR 
LGRLVHRKTCTTVAFT 


4246 


34614 


C 


4287 


62 


217 
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SEQ ID 

NO: 


SEQ H>NO: 
of peptide 
sequence 


Mel 
hod 


SEQ ll> NO: 

in USSN 
09/540,217 


Nucleotide 
location of first 
codon for peptide 
sequence 


Nucleotide location of last 
codon Tor last amino acid 
of peptide sequence 


Amino acid sequence ( X— Unknown, 
*=Stop codon, /=possible nucleotide 
deletion, V=possible nucleotide insertion) 


4247 


34615 


A 


4288 


2 


801 


PKGKKAKGKKVAPAPAVVKK 

QEAKKVVNPLFEKRPKNFGIGQ 

DIQPKRDLTRFVKWPRYIRLQR 

QRAILYKRLKVPPAINQFTQAL 

DRQTATQLLKLAHKYRPETKQ 

EKKQRLLARAEKKAAGKGDVP 

TKRPPVLRAGVNTVTTLVENK 

ICAQLVVIAHDVDPIELVVFLPA 

L\CRKMGVP\YC1IKGKARLGRL 

V H RKTCTT\VA FTQVN S E D KG\ 

ALAKLVEAIRTNYNDRYDEIRR 

HWGGNDLRPKVSVARJAKLEKA 

KAKELATKLG 


4248 


34616 


B 


4289 


1 


273 




4249 


34617 


A 


4290 


1 


441 




4250 


34618 


B 


4291 


47 


482 




4251 


34619 


A 


4292 


1 


762 




4252 


34620 


A 


4293 


1 


890 


MSKSESPKEPEQLRKLFIGGLSF 

ETTDESLRSHFEQWGTLTDCVV 

MRDPNTKRSRGFGFVTYATVE 

EVDAAMNARPHKVDGRVVEP 

KRAVSREDSQRPDYFEQYGKIE 

VIE1MTDRGSGKKRGFAFVTFD 

DHDSVDKTVIQKYHTVNGrfNC 

EVRKALSKQEMASASSSQRGRS 

G SGN FGGG RGGGFGGN DN FG R 

GGNFSGRGGFGGSHGGGGYGG 

SGDGYNGFGNDGSNFGGGGSY 

NDFGNYNNQSSNFGPMKGGNF 

GGRSSGPYGGGGQYFAKPRNQ/ 

GGYGGSSSSSSYGSGRRF 


4253 


34621 


A 


4294 


1 


1674 




4254 


34622 


A 


4295 


1 


506 


KYHTVNGHNCEVRKALSKQEI 

ASASCSQRGRSGSGNFGGDRG 

GGFGGNDNFGRGGNFSGHGGF 

GGSCCGGGYGGSGDGYNGFGN 

DASNFGGuGhi/Y NhrO/N Y N Nv^ 

SSHFGPLS/GGNFGGRSS/SPLGG 

APASTYVKGPNSQRTQNEGWF 

EG*APWRGDGGARGNKGGGA 
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Amino acid sequence ( X=Unknown, 
*-Stop codon, /^possible nucleotide 
deletion, V=possible nucleotide insertion) 



[SEQID 

NO: 



SEQ ID NO: 
of peptide 
sequence 



Met 
hod 



SEQ ID NO: 
in USSN 
09/540,217 



Nucleotide 
location of first 
codon for peptide 
sequence 



Nucleotide location of last 
codon for last amino acid 
of peptide sequence 



34623 



4296 



445 



MKCLKF1NHKEILEASERKQAE 
SLDFPFKKLRWHLCEG WIEEER 
DESRKSETIFKDLFKVPVLKETI 
YYKFYGPPVYQIETVYFMALSP 
PKSKQFDKTKQNNNNKKTHQF 
VIVFFKTDEHLSARGRRRRS1VK 
VSLLPAVIGLKSKFLKKPDQLR 
KLFI\GG\LSFETT\DESLEEPFSR 
QWGKRYTDSVVMRDPNTKRSR 
GVFGFVTYA T\VEEVDAA\MTsiA 
RPHKVEWKELLEPKRAWSRED 
SQRPGCPH'LVKKIFVGGIKEDT 
\EEHHLRDYFEQYGK1EVIEIMT 
D\RGSGKKRGFAF\VTFD\DHD\S 
VDK1VI\QKYHTVNG\FTN\CEV 
KSPVKSKKMASASSKPKEGRSG 
F WETFGGGS W E VG FGGN\DN F 
GRG\GNFSWSVVAFGGSRG\GG 
G Y G\G SG DG\ YN G FGNDGNSN F 
G\GGG\SYNDFG\NYNNQ\SSNF 
GPMKGG\NFG\GRSSGPYG\GGG 
QYF\AKPR\NQGGYGGSSSS\SN 



DPG DTPNTAS A PNCRSG KG RSS 

SPEHIPPLEKLEDSMQTNPSTNP 

EPGRLAEWLDPEERQQSLQFGL 

QEATSIGKGGQYY1KGTPHGTK 

ESEQQPSALDLPSDRAYPNEKE 

PENQLWRLVIKLIKEAPEKGAY 

LNVIKAVYDKPTNGEKLRAFPL 

RTGTKH RCPLSPLLFNILLEVLA 

RAIRQEKE1KSIQIGKEEVKLSLF 

ADDII1YLESPKYSSRKLQELIKE 

FSKVSRYEINVHKSVALLYTANS 

NQAENQIKNSASFT1AAKNKIK 

YLGIYLTKDAKDGYKENYKTL 

MKEUDDKNKQKYIP 



4624 



4297 



920 



34625 



4298 



194 



34626 



4299 



1834 



34627 



4300 



285 



502 



34628 



B 4301 



77 



1306 



34629 



4302 



354 



34630 



A 



4303 



1 182 



>4631 



>4632 



4304 



4305 



1995 



1518 
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SEO H> 

NO: 


SEQ ID NO: 
of peptide 
sequence 


Met 
hod 


SEQ ID NO: 
in USSN 
09/540,217 


Nucleotide 
location of first 
codon for peptide 
sequence 


Nucleotide location of last 
codon for last amino acid 
of peptide sequence 


.'A m 1 1) o aciu icqucm.L ^ ' » unnin#nii ( 
*=Stop codon, /=possible nucleotide 
deletion, \=possible nucleotide insertion) 


4265 


34633 


A 


4306 


1 


918 


MCPVGPWTHPVV1SPVSEC1VGI 

D1LGSWQNLH1GSLTDITMVHY1 

DDMMLIGSSEQEVANSLDLLV 

RHLHARGCK1NPTK1QGTSTSV 

KFLEFQWCGVCQD1PSKWVLE 

QtCALQQVQAAVQAALPLEPYD 

PADPMVLEVSVADGVAVWSL 

WQAPIARIHGSRNQGVEVEVSP 

LTN1PSDPLAKFLFPAPSTLCSA 

GLELLVPEGGTLLPGNTTMIPL 

NWKLRLVPGYFGLLLALSPQA 

KNGVTVLAEVIDPDYQDEITLL 

FFTNGGGEEYARNTGDPLRHLL 

VLPSPM!KVNGK\LQHPNPGRT 


4266 


34634 


B 


4307 


1 


1599 




4267 


34635 


B 


4308 


1 


1569 




4268 


34636 


A 


4309 


3 


422 




4269 


34637 


A 


4310 


1 


1089 




4270 


34638 


A 


431 1 


2 


549 


LKMTAMQRPMEKRMMNREIIL 

KERLSLTGIDIKILKKRS1MKVE 

SHRGEQ1SVSSLALQRIKYLGIQI 

TRDVKDLFKENYKPLLNKLKE 

DTNKWRNVPCPRVGRJSIVKM 

a 1 1 plt/ii kTKKTTI KFIWNOKRA 

/A ILr rvy l L, fx IS. rv l l l—, rvl i nyi\i\r» 

HIAKTILSKKNKLAGGITLPDFKL 
Y Y KAT/KTA WC WYQN RDTDQ 
WNRTKPSEI 
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SEQ H> 

NO: 



SEO H> NO: 
of peptide 
sequence 



Met 
hod 



SEO ID NO: 
in USSN 
09/540,217 



Nucleotide 
location of first 
codon for peptide 
sequence 



Nucleotide location of last 
codon for last amino acid 
of peptide sequence 



Amino acid sequence ( X=Unknown, 
*=Stop codon, /^possible nucleotide 
deletion, \-possible nucleotide insertion) 



4271 



34639 



4312 



>71 



>036 



LIAYQPKKVQDQMDSQPNSTR 
LEVLARAIRQEKEIKGIQLGK/ 
EEVKLSMFADDITAYLENPIVS 
PNLLKLISNFSK/VSGYKINVQ 
KSQAFLYTNKRQTE\QiMSELPF 
TVASKRIKYLGIKLRRDVKDLF 
KENYKPLLNEIKEDTNK.WKN1P 
CSWIGR1NIVKMTILPKVIYRFN 
AIPIKLPMTFFAELEKTTLKFIW 
NQKRAHIAKTILSQKNKAGG1M 
LPDFKLYYKATVTKTAWYWY 
QNRJDIDQWNRJEPSEIIPHICKH 
LIFDKPDKNKKWGKDSLFNKW 
CWENWLAICRKLHLDPFLTPYT 
KINSRWIKDLNVRHKTIKTLEE 
NLGNT1QDIGMGKDFMTKTPK 
AMATKAKIDKWDLIKLKSFCT 
AKETTIRVNRQPTEWEK1FATY 
SSDKGLISRJYNELKQIYKKKTN 
NPIKKWArCDIVTNRHFSKEDIYA 
AKKHMKKCSSSLAIRETLYNDR 
RIGKLTQTCDETAFQPHVCTISR 
PMLSSPYRSSLTEKWSQDFSKP 
PYPFLFHKGYLNPREQDKEVLT 
RAIRQEKERKGIQLGKEEVKLS 
FADDMIVYLENPIVSAQNPLK 
VVSNFSKVSGYKISVQKSQAFL 
YTNNRQTESQ1MSELPFTIASKR 
IKYLRIQLTRDVKDLFKENCKP 
LLNEIEEDTNKWKNIPCSWIGRI 
NIVKMAILPKVIYRFNAIPIKLP 
MTFFTVLEKTTLKFIWNQKRAH 



4272 34640 



B 



43 1: 



1995 



4273 



34641 



4314 



549 



4274 



34642 



4315 



614 



EAYGQTECTGGCTFTLPGDWT 
SVGQF1NILEMCLELSPCKSFSAD 
SARYVLGHVGVPLACNYVKLE 
DVADMNYFTVNNEGEVCIKGT 
NVFKGYLKDPEKTQEAL\DSDG 
WLHTGD1GRWLPDIENHNRLIV 
CTLTNTSWRSHKIIVLKTYQKA 
DDTKTPKETTFQN1MNLFLKEK 
RATAVLIRGGVGETSTDLSICKK 
PAKLLANF 



4275 34643 



4316 



478 



MKLDLHLSPYTKINSRWIKDLN 
LRPET1KILEDIIRKTLLDIGLGK 
DFMIKNPKVNATKTKINKWDL1 
KLKANFCTAKEISSREIREPTEW 
EKIFANSASDKGL1SR1YKELKQ 
1RSTLQLLFGISELPASLFLGFGA 
IMKSKKASLNTSTAILRQLIW 
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SEO H> 

NO: 


SEQ ID NO: 
of peptide 
sequence 


Met 
hod 


SEQ ID NO: 
in USSN 
09/540,217 


Nucleotide 
locution of first 
cod on for peptide 
sequence 


Nucleotide location of Inst 
codon for last amino acid 
of peptide sequence 


Amino acid sequence ( X=Unknown, 
*=Stop codon, /^possible nucleotide 
deletion, \=possible nucleotide insertion) 


4276 


34644 


A 


4317 


1 


1 125 


MCHG1GAQIIPSHQTVQLDITAF 

LKTVKKNKHKFYPAFIHILARL 

MNAHPEFRMAMKDGF1ENMFF 

VSANPWVSFTSFDLNVANMDN 

FFAPVFTMGKYYTQGDKVLMP 

LAIGGPLESPDRDGGPLESTNR 

DASPESWSCRKSTPRLVAWVS 

AAKVFIRDKLMERRNRRTGRT 

EKARI WEVTDRTVRTW1GEAV 

AAAAADGGGFRVDLARRSIRK 

DRNARSQNPVHTEGDMNMNIK 

K1VKQATVLTFTTAFLAGGATQ 

AFAKENNQKAYKETYGVSH1T 

RHDMLQ1PKQQQNEKYQVPQF 

DQSTIKNIESAKGLDVWDSWPL 

QNADGTVAEYNGYHVVFALA 

GSPKDADDTSIYMFYQKVGDN 

SID\SWKNAGRVF 


4277 


34645 


B 


4318 


1 


1374 




4278 


34646 


A 


4319 


1 


1293 




4279 


34647 


A 


4320 


1 


1278 




4280 


34648 


A 


4321 


I 


1254 


MNMN1KKIVKQATVLTFTTALL 

AGGATQAFAKENNQKAYKETY 

GVSHITRHDMLQIPKQQQNEKY 

QVPQFDQSTIKNIESAKGLDVW 

DSWPLQNADGTVAEYNGYHV 

VFALAGSPKDADDTS1 YMFYQ 

KVGDNSIDSWKNAGRVFKDSD 

KFDANDPILKDQTQEWSGSATF 

TSDGKIRLFYTDYSGKHYGKQS 

LTTAQVNVSKSDDTLKINGVVN 

GYYCEES\LFNKA\YYGGGTNFF 

RKESQKLQQSAKKRDAELANG 

ALGIIELNNDYTLKKVMKPLITS 

NTVTDEI ERAN VFKNfNGK WYL 

FTDSRGSKMTIDG1NSNDIYML 

GYVSNSLTGPYKPLNKTGLVLQ 

MGLDPNDVTFTYSHFAVPQAK 

GNNVVITSYMTNRGFFEDKKA 

TFAPSFLMN1KGNKTSVVKNSIL 

EQGQLTVN 


4281 


34649 


A 


4322 


1 


726 




4282 


34650 


A 


4323 


1 


1050 
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SEO "> S 
NO: o 
s 


EQ ID NO: IN 
f peptide h 
equence 


let S 

od i 

C 


►EQ ID NU: i> 
n USSN U 
►9/540,2 17 c 

$ 


uclcotide T 
jcation of first c 
odon for peptide c 
equence 


hiuniprtrirfp Inmtion of last A 
odon for last amino acid * 
f peptide sequence d 


imino acid sequence ( X=Unknowo, 
=Stop codon, /^possible nucleotide 
eletiou, V= possible nucleotide insertion) 


4283 I 


465 1 > 


\ < 


1324 1 




185 r 

< 
( 
1 

1 

] 


S/INMN1KK1VKQATVLTFTTALL 

\GGATQAFAKENNQKAYKETY 

3VSHITRHDMLQIPKQQQNEKY 

JVPQFDQST1KNIESAKGLDVW 

3SWPLQNADGTVAEYNGYHV 

^FALAGSPKDADDTSIYMFYQ 

KVGDNSIDSWKNAGRVFKDSD 

KPDANDPI LKDQTQEWSGSATF 

rSDGKlRLFYTDYSGKHYGKQS 

LTTAQVNVSKSDDTLKJNGVED 

HKTIFDG DG KTYQN VQQFIDEG 

NYTSGDNHTLRDPHYVEDKGH 

KYLVFEANTGTENGYQGEESLF 

NKAYYGGGTNFFRKESQKLQQ 

SAKKRDAELANGALGIIELNND 

YTxLKKVMKPLI 1 SN/ I V rv/AMj 

NNVVITSYMTNROr rbDKKA 1 r 

APSFLMinIKuNK 1 bVVrviNblLb 

QGQLTVN 


4284 


34652 


B 


4325 


1 


867 




4285 


34653 


A 


4326 


1 


495 




4286 


34654 


A 


4327 


3 


1394 


GDN4MMNIKKIVKQATVLTFTT 

A/LLAGGATQAFAKENNQKAY 

KETYGVSHITRHDMLQIPKQQQ 

NEKYQVPQFDQSTI KNI ESAKG 

LDVWDSWPLQNADGTVAEYN 

GYHVVFALAGSPKDADDTSIY 

MFYQKVGDNSIDSWKNAGRVF 

KDSDKFDANDPILKDQTQEWS 

GSATFTSDGKIRLFYTDYSGKH 

YGKQSLTTAQVNVSKSDDTLKI 

NGVEDHKTIFDGDGKTYQNVQ 

QFIDEGNYTGDPLEAETAVINH 

KKRKNSPRIVQSNDLTEAAYSL 

SRDQKRMLYLFVDQIRKSDGTL 

QEHDGICE1HVAKYAEIFGLTSA 

EASKDIRQALKSFAGKEVVFYR 

PEEDAGDEKG YESFPWFIKRAH 

SPSRGLYSVHINPYLIPFFIGLQN 

RF1 Qr KLoh 1 Kbl 1 Nr Y AMK.LY 

ESLCQYRKPDGbOl VbLKJDWii 

ERYQLPQSYQR I PDr KRRr Lvjv 

CVNEING 


4287 


34655 


B 


4328 


9 


1004 




4288 


34656 


A 


4329 


1 


768 




4289 


34657 


A 


4330 * 


1 


1308 




4290 


34658 


B 


4331 


58 


753 




429! 


34659 


B 




t 
1 






4292 


34660 


B 


4333 


1 


921 




4293 


34661 


A 


4334 


1 


1026 




4294 


34662 


13 


4335 


1 


945 
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SEO II) 

NO: 


SEC? ID NO: 
of peptide 
sequence 


Me! 
hud 


SfcQ ID NO: 
in USSN 
09/540,217 


Nucleotide 
location of first 
codon for peptide 
sequence 


Nucleotide location of last 
codon for hist amino acid 
of peptide sequence 


Amino acid sequence ( X— Unknown, 
*-Stop codon, /^possible nucleotide 
deletion, ^possible nucleotide insertion) 


4295 


34663 


A 


4336 


1 


528 


MNMNIKKI VKQATVLTFTTALL 

AGGATQAFAKENNQKAYKETY 

GVSHITRHDMLQIPKQQQNEKY 

QVPQFDQSTIKNIESAKGLDVW 

DSWPLQNADGTVAEYNGYHV 

VFALAGSPKDADDTSI YMFY/Q 

KDQTQEWS\GSATFTSDGKIRLF 

YTDYSGKHYGKQSLDTA\Q*NV 

VKSG 


4296 


34664 


A 


4337 


1 


1701 




4297 


34665 


B 


4338 


97 


1449 




4298 


34666 


A 


4339 


1 


1581 




4299 


34667 


B 


4340 


1 


1539 




4300 


34668 


A 


4341 


87 


1078 


SLPNLDNAAICSSSSSPTRTR*SL 

SEGATQVAFAKEKYPHKHTKKR 

SGVFHITRHDMLQIPKQQQNEK 

YQVPQFDQSTIKNIESAfCALDV 

WDSWPLQNADGTVAEYNGYH 

VVFALAGSPKDADDTSIYMFY 

QKVGDNSIDSWKNAGRVFKDS 

DKFDANDPILKDQTQEWSGSA 

TFTSDGKIRLFYTDYSGKHYGK 

QSLTTAQVTslVSKSDDTLKINGV 

EDHKTIFDGDGKTYQNVQQFID 

EGNYTSGDNHTLRDPHYVEDK 

GHKYRGPLESPSTHQAEFNPTS 

CVSSLGTLQGFPAPAWLALAHP 

VHPLKHKSGGSNRLSAAI WGIK 

RKPAR 


4301 


34669 


A 


4342 


I 


1344 




4302 


34670 


A 


4343 


1 


1713 




4303 


34671 


A 


4344 


3 


1918 




4304 


34672 


A 


4345 


254 


1 118 


RPPAFAKK*PKA YKET/YG VSHI 

TRHDMLQIPKQQQNEKYQVPQ 

FDQST1KNIESAKGLDVWDSWP 

LQNADGTVAEYNGYHVVFALA 

GSPKDADDTS1 YMFYQKVGDN 

SIDSWKNAGRVFKDSDKFDAN 

DPILKDQTQEWSGSATFTSDGK 

IRLFYTDYSGKHYGKQSLTTAQ 

VNVSKSDDTLKINGVEDHKTIF 

DGDGKTYQNVQQFIDEGNYTS 

GDNHTLRDPHYVGGTSWEPGV 

FSVSCVFFGQQEGV/HG*DEFLD 

FSYWFQGG*ICLYQKAS*QNTT 

SYKRYTGS 
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StQIDNO: 
of peptide 
sequence 



Mel (SEQIDiNU: 
hod inUSSN 
09/540,217 



Nucleotide 
location of first 
codon for peptide 
sequence 



305 



4673 



4307 



4308 



4309 



PCTYUS01/08631 

Nucleotide location of lastl Amino acid sequence ( X=Unknown, 
codon for last amino acid *=Sl«p codon, /=possible nucleotide 
of peptide sequence |dele»ion, \=possible nucleotide insertion) 



1952 



4674 



4675 



A 4348 



4347 



276 



34676 A 



34677 



1349 



4350 



029 



248 



242 



2I9S 



I MN MN I K K I V KQ ATVLTFTTALL 
IAGGATQAFAK.ENNQK.AYKETY 
GVSHITRHDMLQIPKQQQNEKY 
QVPQFDQSTIKN1ESAKGLDVW | 
DSWPLQNADGTVAEYNGYHV 
VFALAGSPKDADDTSIYMFYQ 
KVGDNSIDSWKNAGRVFKDSD 
KFDANDPILKDQTQEWSGSATF | 
TSDGKIRLFYTGSLNSSKTEKY 
QVPHIDQSTIKNIESAKGLDVW 
DSWPLQNADGTVAEYNGYHV 
VFALAGSPKDADDTSIYMFYQ 
KVGDNSIDSWKNAGRVFKDSD 
KFDANDPILKDQTQEWSGSATF I 
TSDGK1RLFYTDYSGKH YGKQS 
LTTAQVNVSKSDDTLKINGVED 
HKTIFDGDGKTYQNVQQFIDEG 
NYTSGDNHTLRDPHYVEDKGH | 
KYLVFQDHTGTEEHPQPQVERP 
RTQSFTSAFAERRECIPNVPADTj 
KLSKIKTLRLATSYIAYLMDLL 
AKDDQNGEAEAFKAEIKKTDV 
KEEKRKKELASKCLDLEQLGASl 
VEPTGNLRTKITKEKPRHTGPPE 
VVVPGCCPHRSRAYKSDKYAH ' 
TLTVTASQHAPPPPTHMEGFEL 
FHLPDLCSPSQDAQTTGRTQMKl 

pdhsprpshrvpqakgknvvit 

symtnrgffedkkatfapsflm| 

Inikgnktsvvknsileqgqltv 



CVWLGCRGYYPKAYKETYNGV 
SH1TRHDMLQIPKQQQNEKYQV 
PQFDQST1KNIESAKGLDVWDS 
WPLQNADGTVAEYNGYHVVF 
ALAGSPKDADDTSIYMFYQKV 
GDNSIDSWKNAGRVFKDSDKF 
DANDP1LKDQTQEWSGSATFTS 
IDGKIRLFYTDYSGKHYGKQSLT 
TAQQLLQLVQFQEVDTDFDFPE 
EDKKEEFEECLEKFFSTGPARPP 
TKEKVKRRVLIEPGMPLNHIEY 
CNHE1MGKNVYYKHRWVAEH 
YFLLMQYDELQKICYNEFVPSV 
1FLRYKSPGEAAGTCHLKQRRW 
IVMPEAAAPVGTGSRYPLTGQL 



MNSIQIPKQQQNEKYQVPQFDQ 
ST1KY1ESPKELDVWDSWPLQN 
ADGTVAEYNGYHVAFALAG/S 
PKDADDTS1YMFYQK1 
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SEQ ID 

NO: 


SEQ ID NO: 
of peptide 
sequence 


Mel 
hod 


SKQ ID NO: 
in USSN 
09/540,217 


Nucleotide 
location of first 
codon for peptide 
sequence 


Nucleotide location of last 
codon for last amino acid 
of peptide sequence 


Amino acid sequence ( \=Unknovvn, 
* =s Stop codon, /=possible nucleotide 
deletion, \=possiblc nucleotide insertion) 


4310 


34678 


A 


4351 


1 


2796 




431 I 


34679 


A 


4352 


2047 


3531 




4312 


34680 


A 


4353 


1 


3336 




4313 


34681 


A 


4354 


I 


1409 


MKRAPVIPKHTLNTQPVEDTSL 

STPAAPMVDSL1ARVGVMARG 

NAITLPVCGRDVKFTLEVLRGD 

SVEKTSRVWSGNERDQELLTE 

DA LDDL 1 PS FLLTGQQTPA FG R 

RVSGVIEIADGSRRRKAAALTE 

SDYRVLVGELDDEQMAALSRL 

GGATQAFAKENNQKVAYKETY 

GVSHITRHDMLQIPKQQQNEKY 

QVPQFDQSTIKNIESAKGLDVW 

DSWPLQNADGTVAEYNGYHV 

VFALAGSPKDADDTSIYMFYQ 

KVGDNSIDSWKNAGRVFKDSD 

KFDANDPILKDQTQEWSGSATF 

TSDGK1RJLFYTDYSGKHYGKQS 

LTrAQVNVSKSDDTLKINGVED 

HKTIFDG DGKTYQNVQQFIDGY 

LLEPDGGALQNFQRYTGIQHVH 

RIGMAERMWCDRNRERHTVSS 

SGGNRLPNPGPDRSVRHFPDPR 

FLCPSCATVTPLMELIANKYLSG 

KIGAKKLRKLLIKHVD 


4314 


34682 


A 


4355 


1 


2316 




4315 


34683 


A 


4356 


93 


924 


AQTDAAEKSVSIAQLFQACLSIF 

SSGDV/AGGATQAFAKEHNQK 

AYKETYGVSHITRHDMLQIPKQ 

QQNEKYQVPQFDQSTIKNIESA 

KGLDV WDSWPLQNADGTVAE 

YNGYHVVFALAGSPKDADDTS 

IYMFYQKVGDNSIDSWKNAGR 

VFKDSDKFDANDPILKDQTQE 

WSGSATFTSDGKIRLFYTDYSG 

KHYGKQSLTTAQVNVSKSNDT 

LK1NGVGKYKTIFDGDGKTYQT 

VQQF1DEGNYTSGGHHTL\KDP 

SYNPPLDLSGGNSGYQSQET 
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SEQ ID 

NO: 



SEQ ID NO: 
of peptide 
sequence 



Mel 
hod 



SEQ ID NO: 

inUSSN 

09/540,217 



Nucleotide 
location of first 
codon for peptide 
sequence 



Nucleotide location of last 
codon for last amino acid 
of peptide sequence 



Amino acid sequence < X=linknown, 
=Stop codon, /^possible nucleotide 
deletion, \=possiblc nucleotide insertion) 



4316 34684 



4357 



118 



IMNMNIKKIVKQATVLTFTTALL 
AGGATQAFAKENNQKAYKETY 
GVSHITRHDMLQIPKQQQNEKY 
QVPQFDQSTIKNIESAKGLDVW 
DSWPLQNADGTVAEYNGYHV 
VFALAGSPKDADDTSIYMFYQ 
KVGDNSIDSWKNAGRVFKDSD 
KFDANDP1LKDQTQEWSGSATF 
TSDGKIRLFYTDYSGKHYGKQS 
LTTAQVNVSKSDDTLKINGVED 
HKTIFDGDGKTYQNVQQFIDEG 
NYTSGDNHTL\RDP\HYVENKG 
HKYLGFETNTGTENGYQGEESL 
FNKAYYGGGTNFFRKESQKLQ 
QSAKKRDAELANGALGIIELNN 
DYTLKKVMKPLITSNTVTDEIE 
RANVFKMNGKWYLFTDSRGSK 
MTIDGINSNDIYMLGSDESPND 
FGNRHLHKERLAVYRWHASFI 
CSGNTMPIVLVDWSDIREQKRL 
MVLRASVALHGRSVTLYEKAF 
PLSEQCSKKAHDQFLADLASIL 
PSNTTPLIVSDAGFKVPWYKSV 
EKLGWYWLSRVRGKVQYADL 
GAENWKPISNLHDMSSSHSKTL 
GYKRLTKSNPISCQ1LLYKSRSK 
GRKNQRSTRTHCHHPSPKIYSA 
JSAKEPWVLATNLPVEIRTPKQL 
VNIYSKRMQ1EETFRDLKSPAY 
GLGLRHSRTSSSERFDIMLLIAL 
lMLQLTCWLAGVHAQKQ 



4317 34685 



4358 



1326 



4318 34686 



4319 34687 



4359 



2140 



4390 



4360 



7271 



4320 



34688 



4361 



1729 



4321 34689 



4322 



34690 



4323 34691 



4362 



5687 



4363 



4726 



4364 



3688 



4324 



>4692 



4365 



1401 



4325 34693 



4326 34694 



4327 



34695 



4328 34696 



4366 



1932 



A 



4367 



1407 



4368 



1491 



B 4369 



855 



479 



WO 01/075067 



PCT/US01/08631 



SEQ ID 

NO: 


SEQ ID NO: 
of peptide 
sequence 


Mel 
hod 


SEQ ID NO: 
in USSN 
09/540,217 


Nucleotide 
location of first 
codon for peptide 
sequence 


Nucleotide location of last 
codon for last amino acid 
of peptide sequence 


Amino acid sequence ( X=Unknown, 
*=Stop codon, /-possible nucleotide 
deletion. \=possible nucleotide insertion) 


4329 


34697 


A 


4370 


137 


1014 


ASEGKQMLRDFV1TRSALKELL 

KRALNMARNNQYQPLQKHAK 

L*RPSML*RNCIN*QPGRDT/TN 

KKENFRPISLMN1DAKILNKILA 

NR1QQHIKKLIHNDQVGFIPGM 

QGWFNIHKSINIIHHIKRTNDKN 

HMIISIDAEKAFNKIQQPFMLKT 

LNKLGIDGTYLKIIRAIYDRPTA 

NVILNGQKLEAFPFKTGTRQGC 

PLSPLLFNI VLKVLARAIRQETEl 

KGIQLAKEEVKLSLFADDM1VY 

LENPIISAQNLLKL1SNFSK/VSG 

YKINVQKSQAFLYTINRQTESQI 


4330 


34698 


A 


4371 


3 


1234 




4331 


34699 


A 


4372 


1 


2850 


MGMGPAKPGMGGNLLVCV/LQ 

RPWEKRSIWAEVYRSSRYSHS 

WLPLSRXGCDFSGTCRQTLSIL 

TQPLRQWGLEGIKKPNSWI1SEE 

SVSNGGPPLLIPRQTASGVDLQ 

QTPTDLQLRVLTVRRKTNKQK 

GIASTSTKRTSTPKPHLY VTIIK 

DQSYIKPQRWGKNIAEKLKILK! 

RVALSLQRNAAPHQQWNKAG 

RRMSLMSSQKKASEVIESQMN 

EIKGEEKFREKRVKRNEQSLQE! 

WDYVKRPDLRLIGVPD 


4332 


34700 


B 


4373 


16 


701 




4333 


34701 


B 


4374 


I 


3743 




4334 


34702 


A 


4375 


227 


686 


KVMLAEYPVFAQLTLTLPPSSA 

SWEPSRGPGPRGIRGSCPEWLA 

SGPGXKAAPGAGVPPPAASFPDP 

PPRLRAPALAVSRGLRRELPSG 

LDWTHCLRTLPSL1VQILQQAA 

LLGLPPAYSDQLQRAGQLHFYS 

GLIKISLVLTTRLSFWGTTE 


4335 


34703 


A 


4376 


216 


644 


VTYSKEKECGEVADSVAKTAL 

EKDGAPRTGDPRPNLG ADPPRS 

LVSSAGPQAVRPVKPARQFPPQ 

PPRYSQGPARAAGEEGRGMRPP 

GAGRRLPGPPLPGPEASHSGQL 

PLM/PPGPGPRLGSQEPVSLSRY 

LQTQARMPGPRP 
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SEQ ID * 

NO: < 

j 


»EQ ll> NO: 
>f peptide 
.equence 


Vict 

hod 


^LQ in NvJ. ; 
n USSN 1 
99/540,217 < 


Nucleotide 
ocation or first 
rodon for peptide 
sequence 


\!iif*l4»ntif 1** 1 rim f ion ckf Ifl^t j 

codon for last amino acid 
of peptide sequence i 


\mino acid sequence ( X=Unknown, 
*=Stop codon, /=possible nucleotide 
deletion, \=possible nucleotide insertion) 


4336 


34704 


A 


4377 


18 


1023 


QIQHSPLVSPLPSLPPQPLVAEE 

EPPVA/PWPRRLLPATSTSH/PSH 

PLTEPVPPT\SGRGCCLWTKRQ 

QKMCRTTYTSVGRK/CTFP1DS 

GALRLSDGEMRALQTPTGPQST 

VEGHTHLQSL/PHHDRVTATPG 

TEPGLRAAGNRRIFYPGP/VTSQ 

VQPQLLCGYGNASRTPAALTPG 

PAPPTQASLPNCGICPHLQMGR 

PTSPC/PPEGGHPSSSLYISLSPPP 

PSAPALRLPPPLPVSAPTAPAL/P/ 

PAAPSAPALRLLRPLPCCSh RPR 

PAAPSAPAPRLLPPLLVCSFRPC 

PAAPSAPAGLLLPPLLCCSGLSP 

RLCCPHSSCSSDPPRLQRKADSS 


4337 


34705 


B 


4378 


1 


984 




4338 


34706 


A 


4379 


332 


847 


VKLLLQDKEICILCQKTVYPME 

CLVADKQNFHKSCFXRCHHCNS 

KLSLGNYASLHGQIYCKPHFKP 

TFQN PKGN Y DEG FG H ICAXHKD 

RWNWQKPKADSVDFIPNEEPN 

MCKNIAENTLVPGDRNEHLDA 

GNSEGQRNDLRKLGERGKLKV 

IWPPSKE1PKKTLPFEEELKMSK 


4339 


34707 


A 


4380 


305 


505 


GNLERMLNLGMVKQQKLPAIM 
KTQVLML*AINVPAKPLFPQSG 
GAVRTTHGGKSRLKETGATSD 
TE 


4340 


34708 


A 


4381 


56 


260 


IVKTQSIDG/MGNLRITEKGLKL 
EGDS/EFLQPLYAKE1QSRPGLG 
TQEQSCQTLSSCSSRGQQQHAE 


4341 


34709 


A 


4382 


137 


920 




4342 


34710 


A 


4383 


532 


1680 


LLTTRTSFRSENHRHVGLLLVM 

TDNTRDKEYFGDESKRJENEEKT 

VEKSIGEKQATLTTHAN1ITIRH 

CVKPEPDFSDHLNLLLGRADIT 

GEEMAAQRSSVEKLANGNIAL 

VDSLRSRSLEEGDSDPHKRLSG 

AQDIKTTVEEVIADVVEIARELE 

LEVEPEDVTEFLQAHEKTLTDV 

ELFLFNEQ1KWFLEMKSTPRED 

AVIIAETITKVLEYDINLVTKQQ 

QGMRQLTPILKEVLLWVKCHQ 

TALHATEKPFIKGR1NPCGKIHT 

CLNLRNCGQLLIREEEEEDKEE 

ppAVFFK' FFFFFFFFFFFFFFFF 

EEEEEEEEEEEEEEEDEEEEDKE 

DEEEDKEKEEEEDNKEEEEEED 

KEKEEEEDKE\EKEDKEEEEDK 
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SEO ID 

NO: 


SEO ID NO: 
of peptide 
sequence 


Met 
hod 


SfcQ ID NO 
in USSN 
09/540,217 


Nucleotide 
location of first 
codon for peptide 
sequence 


Nucleotide location of las 
codon for last amino aciti 
of peptide sequence 


t Amino acid sequence ( \ = Lln known, 
*=Stop codon, /—possible nucleotide 
deletion, \=possible nucleotide insertion) 


4343 


3471 I 


A 


4384 


3 


495 


EDTGTFRI Y\E$AGAVKKARGF 

LEFVEDFIQVSKNLIGKVIGKNG 

KV1QEIVDKSDM VPVRJEGDSE 

NKLPREDKDDRDSRHQRDSRR 

CPGGRCRSVSGRRGRGGPRGG 

KSSISSVPKDPDSNPYSVLDN/T 

ESDQTADTDASKSHHSTNRHTR 

SRRRRTDEDAVL 


4344 


34712 


A 


4385 


1 


550 


TESERKDELSDWSLAGEDDRDS 

RHQRDSRRRPGGRGRSVSGGR 

GRGGPRGGKSSISSVLKDPDSN 

PYSLLDNTESDQTADTDASESH 

HSTNRRRRSRRRRTDEDAVLM 

DGMTVESDTASVNENGLAAKDV 

!EEHGPSEKAINGPTASASG\DDJS 

KLQRTPGERKRL!P*KKENTQE 

AAVLNGVS 


4345 


34713 


A 


4386 


1 


2063 


MAELTVEVRGSNGAFYKGFIK 

DVHEDSLTVVFENNWQPERQV 

PFNEVRLPPPPDIKKEISEGDEV 

EVYSRANDQEPCGWWLAKVR 

MMKGEFYVIEYAACDATYNEI 

V TFERLRPVNQNKTVKKNTFFK 

CTVDVPEDLREACANENAHKD 

FKKA VGACRIFYHPETTQLMIL 

SASEATVKRVNILSDMHLRSIR 

TKLMLMSRNEEATKHLECTKQ 

LAAAFHEEFVVREDLMGLAIGT 

HGSNIQQARKVPGVTAI ELDED 

TGTFRIYGESADAVKfCARGFLE 

FVEDFIQVPRNLVGKVIGKNGK 

VIQE1VDKSGVVRVRJEGDNEN 

KLPREDGMVPFVFVGTKESIGN 

VQVLLEYHIAYLKEVEQLRME 

RLQIDEQLRQ1GMGFRPSSTRGP 

EKEKGYATDESTVSSVQGSRSY 

SGRGRGRRGPNYTSGYGTNSEL 

SNPSETESERKDELSDWSLAGE 

DDRDSRHQRDSRRRPGGRGRS 

VSGGRGRGGPRGGKSSISSVQY 

RSNIHNCSTLKRIFLASDMMI VL 

KDPDSNPYSLLDNTESDQTADT 

DASESHHSTNRRRRSRRRRTDE 

DAVLMDGMTESDTASVNENGL 

<\E\DRQPAIDFIYKEVEKVVSL 

WQAKDVIEEHGPSEKAINGPTS 

^SGDDISKLQRTPGEEKINTLKE 
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SEO ID NO: 
of peptide 
sequence 



Met 

hod 



SEO ID NO: 
n USSN 
09/540,217 



Nucleotide 
location of first 
codnn for peptide 
sequence 



Nucleotide location of last 
codon for last amino acid 
of peptide sequence 



Amino acid sequence ( X=Unknown, 
=Stop codon, /^possible nucleotide 
deletion, \=possiblc nucleotide insertion) 



546 34714 A 



87 



882 



CGSNMADVTVEVRGSNGAFYK 

gfikdvhedsltvvfennwqpeI 

RQVPFNEVRLPPPPDIKKEISEG 
DEVEVYSRANDQEPCGWWLA 
KVRMMKGEFYVIEYAACDATYl 
NEIVTFERLRPVNQNKTVKKNT | 
FFKCTVDVPEDLREACANENA 
H KDFKKA VG ACRI F Y H PETTQL I 
MILSASEATVKRVNILSDMHLR 
SIRTKLMLMSRNEEATKHLECT 
KQLAAAFHEEFVVREDLMGLA [ 
IGTHGSNIQQARKVPGVTA1EL 
DEDTGTFRJYGESADAVKKAR 
GFLEFVEDFIQVPRNLVGKV1G 
KNGKV1QEIVDKSGVVRVRJEG 
DNENKLPREDGMVPFVFVGTK 
ESIGNVQVLLEYH1AYLKEVEQ 
LRMERLQIDEQLRQIGSRSYSG 
RGRGRRGPNYTSGYGTNSELSNl 
PSETESERKDELSDWSLAGEDN f 

rdsrhqrdsrrrpggrgrsvsgi 
grgrggprvggkssissvlkdpd 
snpyslldntaesdqtadtdase| 
shhstnrrrr/s1rrrrtd\eda 

VLMNGMTESDTASVNENGLVT I 
VADYISRAESQSRQRNLPRETL 
AKNKKEMAKDVIEEHGPSEKAlj 
NGPTSASGDDISKLQRTPGEEKl | 
NTLKEENTQEAAVLNGVS 



4347 34715 A 



4388 



421 



4348 34716 A 



4349 [34717 

4350 34718 IC 



4390 
4391 



269 



417 



516 



1527 



PRVRDSDTEDDSEAEHFESFIHP 
TAMMFTSTINLLQTLCLSAG VH 
AE1MQSEATKTLCGLL\KSSPNR 
LVYREQHRSWCTLGFVQSIALT| 
LQVCGALSSLQWITLLMKVVE 
GHAPFTATSLQRQILAVHLLQA 
VLPSWDK 



DLNCKVGSCFEVYSS*KQG1N*I I 
KLGDSKT*P*LSGPTSENLKNSS | 

LAE 
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SEQ ID 

NO: 


SEQ ID NO: 
of peptide 
sequence 


Met , 
hod 


SEQ ID NO: 
n USSN 
09/540,217 


Nucleotide 
oca t ion of fu st 
cod on for peptide 
sequence 


Nucleotide location of last 
codon for Inst amino acid 
of peptide sequence 


Amino acid sequence ( X-Unknown, 
*=Slop codon, /^possible nucleotide 
deletion, \=possible nucleotide insertion) 


4351 


34719 


A 


4392 


200 


1267 


TFSKASRGGNPHSMTKLAPSDFR 

KARQTGIPCCSQLCSRYSLEPE 

QSALRLVCIQKLQESSTTCEDFF 

CPLCGFIAWAVSTPLTDSPSPGH 

QPAVK*LGLVPFSDTHHPLPFQ 

VLSTDDTSSSSSCSSSCSASSSSP 

/SLLLLLLFLLLLLLLLMLLLKL 

FLLLLLFLL/RPPASPPLLPPALS 

PPL/HCSSSPSAPPASPPPAPPPPP 

APPPSPPPAPPPSAPSSPAPLPPA 

PASPPFSCSSSSCSSSCSSSSFSSC 

SSLSSSAQAECSLRAPRESSPSL 

DPSAPQRVKVVPPQAGSGHRA 

GGALENRPRGKXPWLHFRPGL 

RSRLPARSLRSRPAPTRWRLRSS 

G RFTG A A T A T A T A RT 


4352 


34720 


A 


4393 


1 


2607 


MMGHSSAIPLTATPGELKGQSP 

TKMPDPELGCQGAKSQGCSRN 

ARHQKARSMPLQDQHLALAIL 

LELAVQRGTLSQMLSA1LLLLQ 

LWDSRAQETDNERSAQGTSTL 

LLSLLQTFQSIICSKD TPPSEGN 

MHLLSGPLSPSESFLRESFFTVQ 

NCRMMEEVTLICKADLENHNK 

DGGFWIVIDEKVYDIKDFQTQS 

LTGNSILAQFAGENPVVALEAA 

FEFEVTRESMHAFCVGQYLEVR 

LYALSDAEDGRG\TL* WLQSSIF 

SG/GLQTSQIHYSYNEEKDEDH 

CS/SPVGTPASKSR\CSHRWALG 

DHSQAFLQAIADNNIQDFTNVKT 

HQEQGRSYKEVCTPV1ERLRFL 

SNELRPAVGNDLSIISEFKLLSSL 

PRWRR1AQKHRJERRKKRIPKKP 

ESTADEEK1GNEESDLEEACILP 

HSP1NVDKRPIA1KSPKT1TSENP 

LGPSLGS1PQARFLLMMLSMLT 

LQHSANNLDLLLNSGTLALTQT 

ALRLIGPSCDNVEEDMNASAQ 

GVSATVLEATRKETAPVHLPVS 

GPELAATMK1GTRVMRGVDW 

KWGDQDGPPPGLGRVIGELGE 

DGWIRVQWGTGSTNSYRMGK 

EGKYDLKLAELPAAAQPSAEDS 

CMLGFVRSIALTPQVCGALSSP 
QWITLLMKVMKGHAPFPAASL 
QRQRWVAVSLPHALVKSGTVP 
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StQID 5 

NO: f 

s 


iEQ ID NO: P 
>f peptide \ 
equence 


VUt S 
tod i 

( 


* IT f\ t¥\ SI f~\ • ? 
>t.\£ lLl OU. 1 

n USSN 1 
19/540,217 c 


VUCICOIIUC 1 

ocation of first c 
odon Tor peptide r 
equence 


Nucleotide location of last > 
odon for last amino acid * 
>f peptide sequence < 


Vmino acid sequence ( X=Unknown, 
( =Stop codon, /^possible nucleotide 
ieletion,\-possible nucleotide insertion) 


4353 : 


J472I 




1394 ; 


166 


II 10 

< 
< 


WARGGCARNALASGNAIQGGK 

CNPGLFPPSPNRLVYREQHRSW 

CMLGFVRSIALTPQVCGALSSP 

QWITLLMKVMKGHAPFPAASL 

QRQLCPE/HTSCPVLKDFCKSVI 

TDVACSSLISTLLVFWGGLLHT 

HKEASESWREAKSTSYVAAAR 

ENEEDAKAEPPTPGIKPSDLVRL 

IHYQENSMGETAPMIQI1SHWV 

PPTTHGIYCjo 1 IvL/fclKVLi Vi> Y r 

GHTDARGFQLLLVSGDFSIPYW 
SLSSAYTSVNSSFVESLQSNLLK 
G1LLPATIMTDPRTTGHQ 


4354 


34722 


A 


4395 


1 


734 


MVQLSGKRILNSPYLELRCHQN 

MDHLGWVIKKSLNRSEVSWVP 

GLEFPWGPKPFREVIAGPLLRN 

NGQSLESSSLEGSHVGVYFSAH 

WCPPCRSLTRVL VESYRKIKE A 

GQNREIiFVSADRSEESFKQYFS 

EMPWLAVPYTDEARRSRLNRL 

YGiyAHLr LIAiNAtUrUi ivv^v 

NKIILITYRQNENSLSSLKTGET 

EAQGRLQGSPSNVRGHDPDRH 

AIPLSVNRWNPSKSSPSPAVWS 


4355 


34723 


A 


4396 


195 


1071 


LH EFDSSRDLTSGLGG ARTHRR 

LGGPSDAPRGLPAPPPAPPVRPG 

/PRSPGPSAGTAR/DAPRPSVQM 

RAQRPARGSTKDLIETCCAAGQ 

QWAIDNDECLEIPESGTEDNVC 

RTAQRHCCVSYLQEKSCMAGV 

LGAKEGETCGAEDNDSCGISLY 

KASLTCGLQGRCLNPQQASMG 

LFSYDVQSSKKINRSIQEKLGG 

HGVCAATPGGGMRNCGRLRRS 

GQRRGG I UKLtAVL luLr I KA 

LIREQMGDPHPLDHTGQLAKPL 

EVEKTPARWKYLDTNGEKEEP 

ELRTQCPSLYED 


4356 


34724 


A 


4397 


1 


520 


MMGEKAEKPDTKEKKPKAKK 

ADAGGKRNCRYSRSAMYSRKT 

TSRKKYSAAKSKVEKKKKFLA 

TVTKPVGVDKNSGTQVVKLHK 

MPRYYPTEDVPLKLLSHG/KKK 

PFSQHR/RKV Vr LKt^L V/bLi lUr 

LVLNQVPLRRTHQKFV1ATSTKI 

GSSNVKIAKRLTGAYFKKVWK 

PKHQE 


4357 


(34725 


C 


4398 


67 


243 
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SEQ ID 

NO: 


SEQ ID NO: 
of peptide 
sequence 


Mel 
hod 


SEQ ID NO: 
in USSN 
09/540,2 1 7 


Nucleotide 
location of first 
codon for peptide 
sequence 


Nucleotide location of last 
codon for last amino acid 
of peptide sequence 


Amino acid sequence ( X-Unknown, 
*=Stop codon, /=possible nucleotide 
deletion, \=possible nucleotide insertion) 


4358 


34726 


A 


4399 


1 


333 


QRSCIEN1LRAC/VGLPPQNHML 

LEHKM\DAKRVGPVAATYPML 

NKKGPVPAATNGCTGDANGHL 

QEEPPMPTT*GPGHTVSRJLFLPA 

APHDPTLKAPTNNSAATQPSKN 

KKK 


4359 


34727 


A 


4400 


587 


1013 


GAASAGRGPGPRAPGLWGRGP 

AAAGASLVPTDH VHLSYNHLG 

NNDGENLSAP/SQFRSKEVSKS 

NVVDD/MVQSNPVLYTPGEEPD 

HATRCWPHPSAGPSAADRAVP 

ARPAGAPATEPHAPGTQNGAP 

GPSLKRVGPVAATYP1 


4360 


34728 


A 


4401 


2 


334 




4361 


34729 


B 


4402 


257 


975 




4362 


34730 


A 


4403 


30 


365 


EEAETVLVGQLKQLSSCLAVH 

KYRPETKQEKKQRLLARAEKX 

AAGKGDVPTKRPPVLRAGVNT 

VTTLVENKKAQLV\CRKMGVP 

YCIIKG1CARLGRLVHRKTCTTV 

AFTQVN 


4363 


34731 


C 


4404 


62 


217 




4364 


34732 


A 


4405 


2 


69 




4365 


34733 


A 


4406 


1 


951 


GTRPKMPKGKKAKGKKVAPAP 

AVVKKQEGFRKKW*IPWFEKR 

P\KNFGIGQDIQPQKRPPPLL*K 

WPRQYQACSGQRAILYKR\LKV 

PPAMKPVSPRALD\RQT\ATQLA 

*AVAHKVQTQRQKQEKKQRL\ 

LARADEEGCLAKGDVPNERDP 

PVPSSQEFNPVSPPLVKEQEKLK 

LVVNWFITDV\DPHPSLVCLPC/ 

LCPAPVS*KMGGPFTCIIQGKRA 

RLWDRLVPQERPCTTCPPFTAQV 

N\SEDKVRLLAKAGLEAIQGP1Y 

N*PDTMEIRPSLG VGNVLG\PKS 

VARI\AKARNRHKAKETATHTG 

LNV [ LLSFLYYKNN 
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SKQ ID i 

NO: < 

s 


iEQIDNO: J 
>f peptide 1 
cquence 


Met S 
ind i 
( 


iEQ ID NO: T 
n USSN 1 
>9/540,2l7 < 
< 


Nucleotide i 
ocation of first ( 
rudon for peptide < 
sequence 


Nucleotide locuiiuii ui ia>i / 
odon for last amino acid 1 
)f peptide sequence < 


t mi nn iriri ^eatlCftCf ( \ = Uflknown 

k =Stop eodon, /=possible nucleotide 
Jeletion,\=possible nucleotide insertion) 


4366 


>4734 


A. * 


*407 


1 


1 392 


MPDVSEEQKESVCTGSMMREE 

ESSRKGKVRTAGAKSSSSDRVP 

RLNQEEVESLNRPITGAEIVAIIN 

SLPTKKSPAPDGFTAEFYQRIRJ 

QQPURIQQPIKKLIQHDKVGFIP 

GMQGWFNICKS1NVIQHINRTK 

EKNHMIISIDAEKPFDKIQQCFM 

LKTLNKLGIDGTYLKIIRAIYHK 

PTANI ILNGQKLE A FPLKTGTRQ 

GCPLSPLLFNIVLEVLARAIRQE 

KE1KGIQLGKEEVKLSLFADDM 

IIYLENPTVSAQNLLKL1SNFSK 

VSGYKINVQKSQAFLYTNMRQ 

TESQ1MSELPFTIASKRIKHLGIQ 

LTRDVKDLFKENYKPLLNE1KE 

DTKKWK.N 1 PCS WAG RJSIMKM 

AILPKVIYRFNAIPIKLPMTFFTE 

LEKTTLKFIRNQKRAH1AKSILS 

QKNKAGGITLPDFKLYYKATV 

TKT A WY WYQN RD I DQCTRTQP 

\SE1TPHIYNYLIF 


4367 


34735 


A 


4408 


1 


1 947 


MALRRLSHDVSGALLLANGES 

TGMSGGSSGSSPSGGATSGSSQ 

TSISGDVVEACCSVLSMVCADP 

VYKVYVAAL\QCMLLVTLEDPS 

SHFTRMRRRLM/AYADEVEIAE 

A1QLGVEDTLDGQQDSF\CRHL 

FPTTI WK PQRT V P/L ECT IHLEKT 

GKGLCATKLSASSEDISERLASI 

SVGPSSSTTTTT1TEQPKPMVQ 

TKGRPHSQCLNSSPLSHHSQLM 

FPALSTPSSSTPSVPAGTATDVS 

KHRLQGFIPCRJPSASPQTQRKF 

SLQFHRNCPENKDSDKLSPVFT 

QSRPLPSSNIHRPKPSRPTPGNTS 

KQGDPSKNSMTLDLNSSSKCD 

DSFGCSSNSS/NCCYTASDETVFT 

PVEEKCRLDVNTELNSSIEDLLE 

ASMPSSDTTVTFKSEVAVLSPE 

KAENDDTYKDDVNHNQKCKE 

KMEAEEEEALAIAMAMSASQD 

ALPIVPQLQVENGEDUIIQQDM 

TFFRHIIPPIQVVIYKKESANLLID 

STGQRLRIADFGAAARLASKGT 

GAGEFQGQLLGTIAFMAPEVLR 

GQQYGRSCDVWSVGCAIIEMA 

CAKPPWNAEKHSNHLALIFKKL 

i nFA\iTArnnnk , F < sF\/FnvFT 

LUr A IN i AL-UVj UK ljl- v cuvli 

DSGNSPEDLRKEIMfGLQYQAEI 

PPYLGEYDGNEKDSPQPKKMT 

GVQNAKEVLST 
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SEQID 

NO: 


SEQ ID NO: 
of peptide 
sequence 


Met 
hod 


SEQ ID NO: 
in USSN 
09/540,217 


Nucleotide 
location of first 
codon for peptide 
sequence 


Nucleotide location or last 
codon for last amino acid 
of peptide sequence 


Amino acid sequence ( X-Unknown, 
—Mop codon, /— possiDie nucicouuc 
deletion, \=possible nucleotide insertion) 


4368 


34736 


A 


4409 


1 


4485 




4369 


34737 


A 


4410 


2 


927 


IDHMIGHKLASLNKFKKIEI1SSTL 

SGHNGIKLE1NSKRDLQNHANT 

RK\LNNLLLNEHWVKNEIKMEI 

LKFFELNDHNDTTYQNLWDTA 

KA TF\L LRG KFT ALN A Y I KKTE R 

AQTDILRSHVKELEKQEQTKPK 

PSRRKEITK1REELNEMETNKK 

KIQKINETKSRFFEQINKIDRSLA 

RLAKKRREKIQITS1RNKTGDTT 

TDTTEIQKIIQGYYEHLYAHKLE 

NLEEMDKFLEKYMPPSLNQEEL 

DTLNRTITSNKIEMVIKKLPTICK 

KSPGPNGFTAEFYQTFK\EELVP 

ILSILVHKTEKEGTLP 


4370 


34738 


A 


441 1 


405 


517 




4371 


34739 


A 


4412 


1 


1 197 


MEISELNAKLRSQEKEKQNEIIK 

LQLEKLQHFQEEKNKEIAILRN 

TIRDLEQRLSVGKDSHLKRENE 

QLKISADLIKEKLKSHEQEYKN 

NIAKLVSEMKIKEEGYKKEISK 

LYQDMQRKGRIKVTCEWTCSE 

RKTEGREPGPVREPTGRSQSAE 

NEGSKTLAEINTKGTQSPAERIN 

KIDRLLARLTNKRREKVQISSIR 

N KTG D I RTDTTE KQ 1CF M QG Y H 

EHLYMHKLENLKEMDKFLE1Y 

SPPRLKREDIETLSRP1TISDIEM 

KNLKIPPKLPELINK.FSK.VSRYK 

INVHKLVALLYANSDQTDNQIK 

NSTHFTIVAKKWLGIYLTKDM 

KDLHKENSK/PLLKEIIDDTIKW 

KHIPCSWMSTTNIVKMTILPKTI 

YKFN A 1 1 1 K 1 PPSFFA ERKKQS 


4372 


34740 


A 


4413 


1 


190 


MIQRKRASIGAPCAWVRKKEE 
EEEEEEEEEEEEEEEEEEEEE\K 
KKKKKKKERTTWLWGNPLT 


4373 


34741 


A 


4414 


303 


429 




4374 


34742 


A 


4415 


123 


252 




4375 


34743 


A 


4416 


1 


156 




4376 


34744 


A 


4417 


3 


351 


EEEEEEEEEEEEEEEEEEEEEEE 
EEEEEEEEEEEEEEEEEEEEEEE 
EEEEVKEEEEEEEEEEEEGEEEE 
LGRLHGGSGKVRGLGFTENQQ 
GSTNRQHQREDNRKSKQKKIN 
NTKPEATESLI VNGITITAPA 


4377 


34745 


A 


44 18 


1 


192 




4378 


34746 


A 


4419 


3 


259 




4379 


34747 


A 


4420 


1 


279 




43S0 


34748 


B 


442! 


1 


70S 




43S1 


34749 


A 


4422 


3 


269 
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SEQ ID 

NO: 



SEQ ll> NO: 
of peptide 
sequence 



Met 
hod 



SEQ ID NO: 
in USSN 
09/540,217 



Nucleotide 
location of first 
codon for peptide 
sequence 



Nucleotide location of last 
codon for last amino acid 
of peptide sequence 



Amino acid sequence ( X=Unknown, 
Stop codon, /= possible nucleotide 
deletion, \=possible nucleotide insertion) 



4382 34750 



4423 



22 



MAGKQGRSEGASSWRLSSVLQ 
LNSQYFLQGAQQCTFLAATAW 
KKRKEEEEEEEEEEEEEEEEEEE 
EEEEEEEEEEEEEVKKKKKKKK 
KKKKKKKKKKKKKKKKKKKK 
KKKKKKKKKKKKKKKKKKKK 
KKKKKKENPFSCF 



4383 



34751 



4424 



327 



674 



4384 34752 



4425 



494 



960 



TRFYDHALHLIHRKGSTTVRSP 

PPLYFIGESKASALLAISLRWSG 

RSQPRSSVNQIRKAWGFRPRKG 

TEE/DERSGCPSD ALESDDPM A 

YIHFTAEGEVTFKSILFVPTSAP 

RGLFDEYGSKKSDYIKLYVRRV 

FITDDFHDMMPKYLNFVKGVV 



4385 34753 



4426 



2539 



VGGPRGWRCEDPNPGVGGGGG 
SCDRRG L ETH RPH A MRALWVL 
GLCCVLLTFGSVRADDEVDVD 
GTVEEDLGKSREGSRTDDEVV 
QREEEAIQLDGLNASQIRELRE 
KSEKFAFQAEVNRMMKJLirNSL 
YKNKEIFLRELISNASDALDKIR 
LISLTDENALSGNEELTVKIKCD 
KEKNLLHVTDTGVGMTREELV 
KNLGTIAKSGTSEFLNKMTEAQ 
EDGQSTSELIGQFGVGFYSAFL 
VADKVIVTSKHNNDTQHIWES 
DSNEFSVIADPRGNTLGRGTTIT 
LVLKEEASDYLELDT1KNLVKK 
YSQFINFPIYVWSSKTETVEEPM 
EEEEAAKEEKEESDDEAAVEEE 
EEEKKPKTVKKVEKTVWDWEL 
MNDIKPIWQRPSKEVEEDEYKA 
FYKSFSKESDDPMAY1HFTAEG 
EVTFK\S!LFVPTSAPRG\LFD\DY 
GSKK\SDYIKLYV\RRWFITD\DF 
HDMMPKYLNFVKGVVDSDDL 
PLNVSRETLQQHKLLKVIRKKL 
VP*NRWDMIKK!/SLDDKYTs)DT 
FWXKEFGYQHSSLVVIEGPLRIR 
TRLAKLLR\FQSSHHPTD\ITSLD 
QYVERMKEKQDKIYFMAGSSK 
KEAESSPFVERLLKKGYEVIYL 
TEPVDEYCIQALPEFDGKRFQN 
VAKEGVKFDESEKTKESREAVE 
KEFEPLLNWMKD1CALKDKIEK 
AVVSQRLTESPCALVASQYGW 
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SKQ ID 

NO: 


SEQ ID NO: 
of peptide 
sequence 


Met 
hod 


SEQ ID NO: 
in USSN 
09/540,217 


Nucleotide 
location of first 
codon for peptide 
sequence 


Nucleotide location of last 
codon for lust amino acid 
of peptide sequence 


Amino acid sequence < X-Unknown, 
*=Stop codon, /^possible nucleotide 
deletion, \-possible nucleotide insertion) 


4386 


34754 


A 


4427 


2 


622 


PARAALG1LTSHQSGFLKTSTSK 

mSTAWKNXKDITMQSTKQYAC 

LHDLTNKGIGEEIDNEHPWTKP 

VSSENFT\SP\YVWMLDAEDLA 

DIEDTVEWRHRNVESLCVMET 

ASNFSCS\TSGCFSKDIVG\LRTS\ 

ACWQQHCASPAFAYCG\HSFCC 

TGTALRTMSSLPESSAMW*KKP 

ARTRLPRGKDLi YFGSEKSDQE 

TGTLLLPVSS 


4387 


34755 


A 


4428 


2 


1421 


QHCSQKDTAELLRGLSLWNHA 

EERQKFFKYSVDEKSDKEAEVS 

EHSTGITHLPPEVMLSIFSYLNP 

QELCRCSQVSMKWSQLTKTGS 

LWKHLYPVHWARGDWYSGPA 

TEL\DTAEPDDEWVKNRVKDESR 

AFHEWDEDADIDESEESAEESI 

AISIAQMEKRLLHGLIH\NVLPY 

VGTSVKTLVLAYSSAVSSKMV 

RQILELCPNLEHLDLTQTDISDS 

AFDSWSWLGCCQSLRHLDLSG 

CEKITDVALEKISRALGNSGHL 

HQSGFLKTSTSKITSTAWKNKD 

ITMQSTKQYACLHDLTNKGIGE 

EIDNEMPWTKPVSSENFTSPYV 

WMLDAEDLADIEDTVEWRHR 

NVESLCVMETASNFSCSTSGCF 

NHRPWSQNEYEQLNYAKQLKE 

RLEAFTRDFLPHMKEEEEVFQP 

MLMEYFTYEELKDIKKKVIAQ 

HCSQKDTAELLRGLSLWNHAE 

ERQKFFKYSVDEKSDKEAEVS 


4388 


34756 


B 


4429 


70 


348 




4389 


34757 


A 


4430 


2 


371 




4390 


34758 


A 


4431 


1 


907 


MGHRINIVCKIDAPCARQTRTF 

HPVVKTVEDCGRYPSVIEFGKY 

EIQTWYSSPYPQEYARNLAKEG 

KMGEREMSFVQQLQPMSGRCS 

LF\RELSSCTYLLNTQPP/AVSIH 

FLAVWI1LLVDGNMSKIYCQNL 

CLLAKLFLDHKTLYYDVEPFLF 

YVLTKNDEKGCHLVGYFSKWT 

VLQGQWQVQG1AHFSRALTYL1 

CFSFPQEKLCQQKYNVSCIMIM 

PQHQRQGFGRFLIDFISFPRLT1G 

ASFTQLRKQSMSNSTVEIPLLGD 

NGKSSPTFH WQSLTSSPNAHFS 

LEAQLSILGHLFQSP 
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NO: c 

s 


:l O ID NO' ? 

>f peptide t 
equcncc 


tod i 
( 


;eq ID NO: r 
n USSN 1 
19/540,217 c 


Nucleotide ? 
ocation of first c 
odon for peptide ( 
equcncc 


Nucleotide location of last t 
odon for last amino acid * 
>f peptide sequence < 


Vmino acid sequence ( X=Unkno\vn, 
'-Stop codon, /^possible nucleotide 
leletion, \=possible nucleotide insertion) 


4391 : 


>4759 


A < 


4432 


t 


3468 


MGKKQNRKTGNSKNQSASPPP 

KERSSSPATEQSWMENDFDELR 

EEGFRLSNYSELPEDIQTKGKE 

VENFEKNLEEC1TRITNKRNFKP 

TKIKRDKEGHYIMVKGSIQQEE 

LTILN1YAPTGAPRFIKQVLSDR 

QRX>LDFHTLIMGDFNTPLSTLD 

RSTRQKVNKDTQELNSALHQA 

DLIDIYRTLHSKSTEYRFFSAPH 

HTYSKIDHLLGSKAFLSKCKRT 

EIITNYLSDHSAIKLELRIKNLTQ 

NRSTTWKLNN 


4392 


34760 


A 


4433 


3 


1900 


FNKCMTLKFRLKNFSRINKJDTP 

LARLIKKKREKNR1DTIKNDKG 

DITSNPTEIQSTIREYYKHLYTN 

KLENLEEMDKFLDTYTLPRLNQ 

EEVESLNRPITGSE1MAIFNSLPT 

KKSPGPDGFTAKFYQRYKEELV 

PFLLKLFQSIEKEGILPNSFYEAS 

IILIPKPGRDTTKNENFRPISLMN 

IDAK1LNKILANRJQQHIKKLIH 

HDQVGFIPGMQGWFNIRKSINV 

IQHISRTKDKNHMilSIDAEKAF 

DKIOQPFMLKTLNKLGMKYLGI 

QLTRDVKDLFKERS/YEPLLNEI 

KEDTNKWKNIPCSWVGRIN1VK 

MAILPKVIYRFNAIPIKLPMTFF 

TELEKTTLKFIWNQKRALIAKSI 

LSQKNKAGG1TLPDFKLYYKAT 

VTKTAWYWYQNRDIDQWNRT 

EPSEITLH1YNYLIFDKPEKNKQ 

WGKDSLFNKWCWENWLAICR 

KLKLDPFLTPYTKINSRWIKDL 

NVRPKT1KTLEENLGITIQDIGM 

GKDYMSKTPKAMATKAKIDK 

WDLIKLKSFCTAKETTIRVNRQ 

PTKWEKIFATYSSDKGLISRIYM 

ELKQIYKKKTNNPIKKW^VKDM 

NRHFSICEDIYAAKKHMKKCSP 

SLAIREMQ1KTTMRYHLTPVRM 

AI1KKSGNN 


4393 


34761 


A 


4434 


2 


1932 
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SEQ 10 

NO: 


SEQ ID NO: 
of peptide 
sequence 


Met 
hod 


SEQ ID NO: 

in USSN 
09/540,217 


Nucleotide 
location of first 
codon for peptide 
sequence 


Nucleotide location of last 
codon for last amino acid 
of peptide sequence 


Amino acid sequence ( X=Unknown, 
*=Stop codon, /=possiblc nucleotide 
deletion, \=possible nucleotide insertion) 


4394 


34762 


A 


4435 


1 


2571 


MKAEIKMFFETNENKDnYQN 

LWMTFKAMCRGKFIALNAHKR 

KQERSNTDTLTSQLKELKKQEQ 

THSKPSRRQEITKIRAEMKEIET 

QKTLQK1KESRTWFFEKINKIDR 

LLARLTKKKREKNQIDAIKNDK 

GDITTDPTEIQTTIREYYKHLYA 

NKLENLEEMDKFLDTYTLPRJLN 

QEEVESLNRPITGSEIEA1INSLP 

T/KKCPG PDGFTA EFY RRKRGM 

LPNSFYEASIILIPKPGTDTTKKE 

NFRPISLMNIDVKILNK1LANRI 

QQHIKKLIHHDQVGFIPGMQG 

WFNIRKSIN1IQHINRAKDKNH 

MIISIDAEKAFDK1QQCFMLKTL 

NKLGIDGTYLKIIRAIYDKPTAN 

ULNGQKLEVFPLKTGTRQGCPL 

SPLLFNIVLEVLARAIRQEKEIK 

GIQLGNEEVKLSLFADDMIVYL 

ENPIISAPNLLKL1NNFSKGSAY 

KIKVQKSQAFLYTNNRQTESQI 

MSELPFTIASKRIKYLGIQLTRD 

VKDLFKENYKPLLKE1KEDTNK 

WKNIPCSWVGRINIMKMAILPK 

VIYRFNAILIKLPMTFFTELEKST 

LKFIWNQKRARIAKSILSQKNK 

AGGITLPDFKLYYKATVTKTA 

WYWYQNRJDIDQWNGTEPSEIM 

PHI YNYLIFDKPEKNKQWGKDS 

LFNKWCWENWLAICRKLKLDP 

FLTPYTKINSRWIKDLHVRPKTI 

KTLENLGNTIQDIGMGKDFMSK 
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NO: 


SKQ ID NO; 
of peptide 
sequence 


Met 
hod 


SEQ ID NO: 
in USSN 
09/540,217 


Nucleotide 
location of first 
codon for peptide 
sequence 


Nucleotide location of last 
codon for last amino acid 
of peptide sequence 


Amino acid sequence ( X-Unknown, 
*=Stop codon, /^possible nucleotide 
deletion, \=possiblc nucleotide insertion) 


4395 


34763 


A 


4436 


1 


1965 


MTLESEQTFVYAVTATQTGAK 

EGTRMSKSNVAGQQGDSGEKA 

LQKTYQKILREKESALEAKYQA 

MERAATFEHDRDKVKRQFK1F 

RETKENEIQDLLRAKRELESKL 

QRLQAQGIQVFDPGESDSDDNC 

TDVTAAGTQCEYWTGGALGSE 

PSIGSMIQLQQSFRGPEFAHSSID 

VEGPFANVNRDDWDIAVASLL 

QVTPLFSHSLWSNTVRCYLIYT 

DETQPEMDLFLKDYSPKLKRM 

CETMGYFFHAVYFPIDVENQYL 

TVRKWEIEKSSLVILFIHLTLPRJ 

KYLGIQLTRDVKDLFKENYKPL 

LNE1KEDTNKWKNILCSWTGR 

NNVMKMATLPKVIYRFNA1PIK 

LPMTFFTELEKTTLKFIWNQKR 

AHIAKT1LSEKNKAGGIMLPDF 

KLYFKATVTKAAWYWCQNRD 

IDQWNRTEASEITPHIYNHLIFD 

KPDKNKKWGKDSLFNKWCWE 

NWLAICRKLKLDPFLTPYTK1N 

SRWIKDLNVRPKTIKTLEENLG 

NA1QDIGMGKDFMTKTPKAMA 

TKAKIDKWDLFKLKSFCMAKET 

PIGVNRQLTEWEKIFAIYPSDKG 

T I^RIY^FI KOTYKKKTNTslPIFK 

LAKEMNRHLSKEDIYAANRHK 

KKCSSSLVIREMQIKTT/MRYHL 

TPVRMAIIKKSGNNRCWRGCG 


4396 


34764 


A 


4437 


300 


476 


PDLSLWLPLTFFPSFQLW*l*QL 

CVLELLFSRS1FVAFSVFPEFES 

WPALLGWGSSPG 
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SEQ II) 

NO: 


SEQ ID NO: 
of peptide 
sequence 


Met 
hod 


SEQ II) NO: 
in USSN 
09/540,217 


Nucleotide 
location of first 
codon for peptide 
sequence 


Nucleotide location of las 
codon for Inst amino acid 
of peptide sequence 


t Amino acid sequence ( X=Unknown f 
*=Slop codon, /-possible nucleotide 
deletion, \=possiblc nucleotide insertion) 


4397 


34765 


A 


4438 


413 


1689 


QKLYKPERIKYLGIQLTRDVKD 

LFKENY/KLNEIKEDTNKRKNIP 

CSWVGRINILKMAILQKVIYRF 

NAIPIELP1TFFTKLEKTTLRF1W 

NKKRVHIAKSIPSKKNKAGGIM 

LPDFKLYYKATITKTAWYLYQ 

NRDIDQWNRTEALGITPHIYNH 

LIFDKPDKNKQRGKDSLFNKW 

CWENWLVICRKJLKLDAFLTPY 

TKINSRWIKDLNIRPKTIKTLEE 

NLGNTIQGIGMGKDFMTKTPK 

AMATKAKIDKRDLIKLKSFCTA 

KETNIRVNRQPIEWEKIFAIYRS 

DKGLISR1YKELKQIYKKKTNN 

SIKKWAKDMNRHFSKEDIYAA 

NRHEKKWSPSLVTREMQIKTIM 

RYHLTPVRIMTIKMSGNNRCW 

RGYGEIGMLLHCWWECKLVQ 

ALWKTVV/RFLKDLELEIPFDPV 

IPLLGI YPKDYT 


4398 


34766 


A 


4439 


3 


2404 




4399 


34767 


A 


4440 


1 


1572 


MLVSFVSLGSLCLQPGSQTLLE 

KNRTVKPHVSFTLLPALSHVSE 

KNEAESMNSLIPPPPNLHTPAQ 

APFPLPTKEQDRSSSPATEQSW 

TENDFDELTEVGFRRSVFTNSSK 

LKEDVRTHCKEAKNLEKRLHE 

WLTRINSVEKTLNDLKLKSMA 

RELHDTCTSFNSRFDQVEERVS 

AiEDQTNEINNGENGTKLENTL 

QDIIQENFPNLARQANIQIQEIRR 

TPQRYSSRKATPRHII VRFTKVE 

MKEKVLRAAREKVLEVLARAI 

SQEKEIKCTQLGFCEEVKLSLFA 

DDMIVCLENPVVSDFTNVLKLIS 

NFSKVSVYKINVQKSHAFLYTN 

NRQTESQ1MSELPFTITTKRIKY 

LGIQLTRAVKDFFKEKYKPLLN 

EIKKDTNKWKNIPCSCIGRINIM 

KMAIVPKVIYGFNAIPIKLPRTF 

FTELEKTTLKF1 WKKKGAKTILS 

IKNKAGGIMLPDFKLYYKATVT 

KIAV/YWYQNRY1NQRNRTETS 

EITSHIYNHL/IFDKPDKNKKWG 

KDSLFNKWCWENWL 


4400 


34768 


B 


4441 


1 


1558 
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SEQ ID 

NO: 



SEQ ID NO: 
of peptide 
sequence 



Met 
hod 



SEQ ID NO: [Nucleotide 
n USSN (location of first 
09/540,217 jcodon for peptide 
sequence 



Nucleotide location of last 
codon for last amino acid 
of peptide sequence 



Amino acid sequence ( X-Uuknown, 
-Stop codon, /^possible nucleotide 
deletion, \=possiblc nucleotide insertion) 



4401 



4769 



T4442 



837 



4329 



TWKGTTDRSTRQKVNKDTQEL 

NSALHQADLID1YRTLHPKSTE 

YTFF/LAPHHTYSKIDH1VGSKA 

LLSKCKRTEIITNYLSDHSAIKL 

ELRIKNFTQSRSTTWKLNMLLL 

NDYWVHNEMNAEIKMFFETNE 

NKDTTYQNLWDAF1CAVCRGK 

FIALNAHKRKQERSKIDTLTSQL 

KELEKQEQTHSKASRRQEITKiR 

AELKEIETQKTLQKINESRSWFF 

ERITKSDRPLARLIKKKREKNQI 

DTIKNDKGD1T 



4402 



4770 



4443 



816 



MRRDYPVKAFTSRKREQHVQK 

VPSKKSRQVQRTERRFLETTPD 

LLYQKEKDLLLISSSKKQPRPG1 

ERHYMMTQGSIHQEDVAILK/V 

YTSNKRASKYIQQ/TLLEIKLGKI/ 

AHPQIVGDFNTPTSTIDRTIRQQI 

SIEFYDTIKQWDLTDTCRTGHPI 

TEYIFCSGAHLTFTK1NHIQGPK 

RILKRFKRIEIIECVLVLKGCQA 

KNRKKEEDLQTYWMLNIYGPH 

YRSGSYAAIHRQETICSGQLSQ 

ALRDRFAMNAKLLLSLAAHLW 

VIKLDFM 



4403 



4771 



4444 



87 



307 



4404 



34772 



4445 



4405 



34773 



4406 



34774 



534 



4446 



164 



660 



4447 



417 



MEESRGAKPPPALLPGDATLPP 

GSLGSARHPPEP/RPVPGP/PPHQ 

TCPGPSACSSRRPEPRSSPGSPA 

RAPPAPPPPAAPAPRCEPPLWLL 

LRVPCPGRSGWSWMTTM/SERP 

VQKRARSGPQPRLPPCLLPLSPP 

TAPDRATAVAT\PPVLGPMSSW 

SPRRAGGPTRPCTALQALSIPA 



YPSGRRLREPADVADAWDGME 
ESRGAKPPPALLPGDATLPPNAP 
SGQLGTRPSPPSSRPSPHQTCPG 
PSACSSRRPEPRSSPGSPARAPP 
APPPPAAPAPRA/SPRRPLPAPRS 
ASVPAFSAPPSQWPEVGPSPCA 
LRRAMPRGPGPPPEPRLVAEPG 
EDAAPTAGR 
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NO: 


of peptide 
sequence 


Met 
hod 


ID NO: 
in USSN 
09/540,217 


Nucleotide 
location of first 
codon for peptide 
sequence 


Nucleotide location of las 
codon for last amino acid 
of peptide sequence 


Amino acid sequence ( X=(jnknovvn, 
*=Stop codon, /=possiblc nucleotide 
deletion, \=possible nucleotide insertion) 


4407 


34775 


A 


4448 


1 


1802 


MSYPADDYESEAA YDPYAYPS 

DYDMHTGDPKQDLAYERQYE 

QQTYQVIPEVIKNFIQYFHKTVS 

DLIDQKVYELQASRVSSDVIDQ 

KVYEIQDIYENSWTKLTERFFK 

NTPWPEAEAIAPQVGNDAVFLI 

LYKELYYRHIYAKVSGGPSLEQ 

RFESYYNYCNLFNYILNADGPA 

PLELPNQWLWDI1DEFIYQFQSF 

SQYRCKTAKKSEEEIDFLRSNP 

KJWNVHSVLNVLHSLVDKSNIN 

RQLEVYTSGGDPESVAGEYGR 

HSLYKMLGYFSLVGLLRLHSLL 

GDYYQAIKVLENIELNKKSMYS 

RVPECQVTTYYYVGFAYLMMR 

RYQDAIRVFANILLYIQRTKSM 

FQRTTYKYEMiNKQNEQMHAL 

LAIALTMYPMRIDESIHLQLREK 

YG\DKMLRMQKGDPQVYEELF 

SYSCPKFL\SPVVPNYDNVHPN 

YHKE\PFLQ\QLKGVF**SSSQQ 

AQLS/TPIRSFLKLYTATMPWAK 

LAGFPGPSQSQEFNRIPGFFVFKQ 

QDERTSVWTQRVFSAPGW*NF 

SQASEVDF\Y1\DKDMI\HIADTK 

VA\RRYG\DFFIRQI\HKF\EELNR 

TLKEGWGQRPWMIFHTHFREP 

GFECIIGQGSVFC 
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SEQ1D 

NO: 



SEQ ID NO: 
of peptide 
sequence 



Met 
hod 



SKQ ID NO: 
in USSN 
09/540,217 



Nucleotide 
location of First 
codon for peptide 
sequence 



Nucleotide location of last 
codon for last amino acid 
of peptide sequence 



Amino acid sequence ( X=Unknown, 
=Stop codon, /^possible nucleotide 
deletion, \=possiblc nucleotide insertion) 



4408 



4776 



4449 



4409 



4777 



4450 



1050 



722 



1 147 



MNIKAKILNK1LANR1QQHIKKL 
1HHDHVSF1PRMQOWFN1HKPIN 
VIHHINRTNDKNHMIISIDAEKA 
FDKIQHPFTLKTLNKLDDMTVY 
LENPIVSAQNLLKLISNFSKVSG 
YK1NVQKSQAFLYTNNRQTESQ 
1MSELPFTIASKRIKYLGIQLTRD 
VKDLFKENYKPLLKE1KEDTNK 
WKNIPCSWVGRTNVVKMAILP 
KVIYRFNAIPIKJLPMTFFTELEK 
TTLKFIWNQKRARIAKS1\LSQK 
NKAGGITLPDFKLYYKATVTKT 
AWYWYQNRDIDQV/NRTEVPSEI 
MPH1YNHLTFDKPDKNKQWGK 
DSLFNKWCWENWLAICRKLKL 
DPFLTPYTKJNSRWIKDLNVRP 
KTIKTLEENLGNTVQD1GMCKD 
FMTKTPKAMATKAK1DKWDLI 
KLKSFCTSKETIIRVNRQPTEWE 
KMFAIYPSDEGLISR1CKE/LFKQ 
IYKKJCNHP1KKWAKDMNRHFS 
KEDIYVANKHMKKSLSSLVIRE 
MQ1KTTMRHHLTPVRMT1IKKS 
GNNRFWRGCGETGMLLHCWW 
ECKLVQPL*KIVW*FLKDLESE1 
PSDSA1PLGGIHPKAYKSFYY 



PGEWHGQGSPRCWR*PLPQRC 
GHLLSCRWRTP 



4410 



34778 



4451 



6)4 



441 1 



4412 
4413 



34779 



34780 
34781 



4452 



4453 
4454 



240 



1019 

2028 



MEELVDEGLVKALGVSNFSHF 
QIEKLLNKPGLKYKPVTNQNSL 
GTMQNRAGFPRDEDCLLLQVE 
CHPYLTQEKLIQYCHSKGITVT 
AYSPLGSPDRPWAKPEDPSLLE 
DPKIKEIAAKHKKTAAQVLIRF 
H1QRNVIVIPKSVTPAR1VEN1QN 
TEHYKYCGLCVGPNLEKNLYP 
VDRM/WKNSCGQFVL*1SSHLE 
DYPFNAEY 



WMELESLSHFQIEKLLN/KPGL 
KYKPVTNQVNSIQFKGSILEEG 
VNMGDDSSMHVSAPEDPPVGQ 
DVEAEDSDTDDPDPV 
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SEQ ID 

NO: 


SEQ ID NO: 
oT peptide 
sequence 


Met 
hod 


SEQ ID NO: 
in USSN 
09/540,217 


Nucleotide 
location of first 
codon for peptide 
sequence 


Nucleotide location of last 
codon for last amino acid 
of peptide sequence 


Amino acid sequence ( \=Unknown, 
*=Stop codon, /-possible nucleotide 
deletion, \= possible nucleotide insertion) 


4414 


34782 


A 


4455 


3 


1045 


DFTSENFSAAWYLIENHSNTSF 

EQLKMA VTNLKRQANKKSEGS 

LAYVKGGLSTFLEAQDALSAIH 

QKLEADGTEKVEGSMTQKLEN 

VLNRASNTADTLFQ/EKVLGRK 

DKADSTARNALNVL\QRFKFLFN 

LPLNIERNIQKGDYDVV1NDYE 

KAA KSLFG\KTE VQ V F\KKY Y A E 

V\EPRVEALRELLL\DKLLETPST 

LHDQKRYIRYLSDLHASGDPA 

WQCIGAQHKWILQLMHSCKEG 

YVKDLKGKDFSSNVFQFSGSAL 

RRVPDTVRVLDSQFSRSALRSV 

PDTVQVLDSQFSGSALRRVPDT 

VRVLDGQFSRSALRSVPDTVRV 

LDKCHCSPAKVVNfNA VTIFTG 


4415 


34783 


A 


4456 


! 


440 


MQRNLARAFSPGIKKIKMMCL 

GNSEKDWPKFRGVGEDAGLLA 

ARECGALLVIRHLINAVRAIVP 

NKSNNEIILVLQHFDNCVDKYTV 

QAFMEGSASEVLKEWTVTGKK 

KLLLQGEEELARLPFITGGSGSC 

YSSSTLAVEEECRVLA 


4416 


34784 


A 


4457 


1 


276 


MEDEMEGLTEAGFRRWVTTNS 
AELKEHVLTQCKEAKNLDKRL 
EELLSRITSLERDISDQME/RELC 
EAYTSINSQINQAEERISEFEDH 
LA EI 


4417 


34785 


A 


4458 


3 


361 


EMVHRKKKAVHRTATADDKK 

LQFSLKKLEVN7MVSGIEEVNMF 

TNQGTVIHFNVAEMPANSFTITG 

HAETKQLMEMLPSILNQLGAH 

CLTSLRRLAEALPKQSVNGKAP 

LATGEDDDEVPA 


4418 


34786 


A 


4459 


1 


475 




4419 


34787 


A 


4460 


57 


820 


EDGSGGGrCFPEGARQGGTGQR 

RRRKAMRRTGAPAQADSRGRG 

RARGGCPGGEATLSQPPPRGGT 

RGQEPQMKETIMNQEKTRHTC 

RAQWR1GGKGTARRKKKVVH 

RGAAS/ADDKKLQF\SLKK\LGV 

N>JISGIE\EVNM\FTN\QGTSGST 

FNNP'KFQGISWPANTFHHLQG 

HAEDKGS*QEMLAQHLKPSLG 

ADSLTSLRRLAEALPKQSVDGK 

APLATGEDDDDE\VPDLV\ENF* 

*RLPRNEANLNLSQLLKIKP 


4420 


34788 


A 


4461 


! 


1527 
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ISEQ ID 
NO: 



SEQIONO: 
of peptide 
sequence 



Met 
hod 



SEQ ID NO: 
in USSN 
09/540,217 



Nucleotide 
location of first 
codon for peptide 
sequence 



Nucleotide location of last 
codon for last amino acid 
of peptide sequence 



4421 



34789 



14462 



27 



Amino acid sequence ( X^Unknown, 
: Stop codon, /=possiblc nucleotide 
deletion, V=possible nucleotide insertion) 



LIWQLTFTKTIKS/CEEYGKIVST 
KAILDKNTNQCKGMCKG I RTL 
KSCLCYLINGSSIVEVQKRLAY 
AGTLEPSLVHQVYSELSYYKLP 
GTQVVRI1AEVLRMQDSSE 



4422 



34790 



A 4463 



573 



[4423 34791 



B 4464 



1344 



[4424 34792 



A 4465 



WMEGREKWRGRRKDGRKEGR 
KEGRKERRREREKGRERK/GKE 
RKGKERKGKERKGK.ERKGRER 
KGTEGKGTEGKGKERKGKEGK 
GKERKGKER.KGKERKGKEGKG 
KEQKGKERKGKERKGKJERKGK 
ERKGKERKGKEEKGRERKGKE 
GKGRERKGKEGGKEEGRKERR 
KEGRKEGKKFSNNGMVEEMQ 



4425 34793 



A 4466 



3864 



MQWEEAEKDPSGSCVFQRPPV 

ALVFPLHSKWTLVNSPPSSGDP 

YVPGRPAQSGQLSLSPAPPYVL 

PGPGK1KQAGKNPSLTSIYRSEV 

FCAHRHLHPPQLVCARGHIGSA 

HLSVDRGSLIWEVLESTVWART 

NEWSPVTRTVLISALASTHIPQP 

CESRPPVPPEYEVTVLRSQGTA 

QLPPWSSSTSWRLTDPSCPKHA 

AWLTDLASSKGPAAGGTGSFS 

QPGTLTSTRTNPLKKEKSPEDL 

KQ1K1DLGKFSDN 



14426 34794 



4467 



415 



14427 34795 



4468 



396 



676 



LCFPYAERPDLQFLC*DLCARSP 

YLLQAQKYLQEF*AIPHLDQQT 

EPPDPSVSFYLLDCTLNCTAQH 

KTC*KKSIGL*EQNQQTLSSIPY 

SHT 



4428 34796 



A 4469 



858 



MEWEDNLPLELGRTVAKLLSD 

HSQTPLGIQMFLLFSLSLRKSPL 

VCLSYLFNFRFTLESEVQHLSG 

AITLTAWPK1PFLGIREAKSPRS 

ENTRLATILEAGHRHLGTSVSK 

DHPVTFWRPRRDLQSDLKQIK1 

DLGKFSDNPDGYIDVLQELGQS 

FDLTWRDIMLLLNQTLTPNERS 

ATITAAREFGDLWYISQVVAAV 

AGLVSEAVKIIQG\LTVWT/SHD 

VNG1LTAKGDLWLSDNHLLKY 

QALLLEGPVLRLRTCATLNPAT 

FLPDNEEK1EHNCQQV1AQTYA 



4429 34797 



4470 



918 



1939 
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SEQ ID ; 

NO: ( 

i 


5EQ ID NO: f 
)f peptide I 
sequence 


Wet 5 
lod i 
( 


>EQ ID NO: f 
n USSN 1 
)9/540,2l7 < 


Nucleotide i 
ocation of first < 
:odon for peptide ( 
sequence 


Nucleotide locution of last / 
-odon for last amino acid ' 
>f peptide sequence < 


Vmino acid sequence ( X=Unknown, 
'=Stop codon, /-possible nucleotide 
ieletion,\=possible nucleotide insertion) 


4430 


34798 


A < 


4471 




2693 


PQVCLTIESQEVNCLLDAG AA F 

5VLLSCPGQLSSRSVTIRGVLGQ 

PVTRYFFQPLSCDWGALPFSHA 

FLIMPESLTPLLEREILVKAG AN 

HLN1GEGTP1CRLLFEEGISPEV 

WATEGQYGQAKNAHFVQVKL 

KDSTSFPYQRQYPLRPEAQQRL 

QKIVKDLKAQGLVKPYSSPCNT 

PILG VQKPKRQ WRLVQDLRI IN 

EAVFPLYPAIPSPYTLLSQIPEEA 

EWFTVLDLKDAFFCIPVHPDSQ 

FLFAFEDPSNPTSQLTWTVLPQ 

GFRDSPHLFGQALAQDLSQFSY 

LDTPVLQCMDDLLLAARSETLC 

HQATQALLNFLTTCGYKVSKP 

KAQLCSQQVKCLGLKLSKVTR 

ALSEERIQPILAYPYPKTLKQLR 

GFLGITGFCRIW1PRYGKIARPL 

YTLIKETQKANTHLVRWTPEAE 

AAFHALKKALMQAPVLSLLTG 

QDFSSY VTKNKQTKKKKAT* I A 

LRVLALV*GTSLQPVAYLSKKT 

DVVAKGWPHCLWVMAAIAVLI 

SKAV(CMIQ*RDLTVWTSHDVN 

G1LTAKGDLWLSDNHLLKYQA 

LLLEGPMLRLCTCAALNLDTFL 

PHNEEKIEHNCQQVIAQTYATR 

GDHLEVPLTDPNPNLYTDGRSF 

VEKGLQKVGYAVVSDNGILES 

NPLTPGTSAQLAELIALTWALE 

LGEGKRVNIYTDSKYAYLVLH 

AHAVI WREREFLTSEGTPIKHQ 


4431 


34799 


C 


4472 


1 t 


1639 




4432 


34800 


A 


4473 


95 


2539 




4433 


34801 


A 


4474 


345 


768 


PRGARSTRCLPVERRVCDGLQD 

CGDGSDEAGCPDLACGRRLGSF 

YGSFASPDLFGAARGPSDIHCT 

V/LVDTQDSRRVLLQLELRLGY 

DDYVQVYEGLGERGDRLLQTL 

SYRSNHRPVSLEAAQGRLTVA 

YHARARSHPLMNE 


4434 


34802 


A 


4475 


47 


563 


RLRFAVFTGAFHALSFLLSFVV 

LCCTYLKGLKVARFHCKRIDV/ 

MHHADARAAGGPAPQCAGTLS 

\EEQKRRRQRATKKISTF1GTFL 

VCFAPYV1TRLVELFSTVPIGSH 

WGVLSKCLAYSKAASDPFVYS 

LLRHQYRKSCKEiLNRLLHRRSl 

HSSGLTGDSHSQNILPVSE 
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SKQ ID . 

NO: 


5EQ II) NO: 
jf peptide 
sequence 


Met 
hod 


SEQ ID NO: 
tn USSN 
09/540,2 1 7 


Nucleotide 
ocation of first 
cod on for peptide 
sequence 


Nucleotide location of last 
codon for last amino acid 
of peptide sequence 


Amino acid sequence ( X=Unknown, 
*=Stop codon, /-possible nucleotide 
deletion, ^possible nucleotide insertion) 


4435 


34803 


A 


4476 


1 


332 


ERGRQEMSAKLRPPAEPPCVPA 

RJSP*RPS*RQ*MERRCPPWRCS 

PMPC/CFFREHALQVRCGPTSA 

DCGRDPLFSPHPKPLPHPVPDIG 

WVATAGAQRSSSPVPSSLFVW 


4436 


34804 


A 


4477 


297 


943 


TGSWGGGGADQLRPALTTALM 

PPDN R FG ENTP A AP ANG H C A P\ 

EPDITLVQDHSELPIGAAATMA 

HEIGHSLGLSHDPDGCCVEAAA 

ESGGCVMAAAT/GVRGHPFPRV 

FS/SCSRRQLRAFFRKGGGACLS 

NAPD/TRTPGAAALCGNGFVEA 

GEECYCVS\GQECRDLCCFArfN 

CSLRPGAQCAHGDCCVRCLVR/ 

CMEGSGSHQLPRLVPGGDSAE! 

LM 


4437 


34805 


A 


4478 


1 


836 


MGPLTFRDVKIEFSLEEWQCLD 

TAPGNLYRDVMLENYRNLVFL 

VMCSHFAQDVWPEHSIKDSFQ 

KVILRTYGKYGHENLQLRKDH 

KSVDACKVYKGGYNGLNQCLT 

TTDSKIFQCDKYVKVFHKFPNV 

NRNKIRHTGKKPFKCKNRGKSF 

CMLSQLTQHKKIHTREYSYKCE 

ECGKAFNWSSTLTKHKIIHTGE 

KPYKCEECGFCAFNRSSNLTKH 

K!IHTGEKPYKCEECG\KAFNRS 

STLTKHKRIHTEEKPYKCEECG 

KAFNQFSILNKHKRIHMGR 


4438 


34806 


A 


4479 


1 


588 


MLGKVQQQEQTIAKDLVVTKY 

KMCGGT/DIANRVLRSLVEASS 

SXGGQDYILKEGDLVKIDLGVH 

VDGFIANVTHTFVVDVAQGTQ 

VTGRKGDV1KAAQLCVEAALC 

LVKPGNQNIQVREAWSKVALS 

FNCMPIEGMLSHQLKQHVIDGE 

KNIIQNPTDQQKKDHEKAEFEV 

HEVYAADVLVSSGEGKAKDAG 


4439 


34807 


A 


4480 


85 


561 


LSHCLPLQTTEVGGFGNLLGY 

WIACS1GCVLSTGMLSHQLKQH 

VIDGEKTIIQNPTDQQKKDHEK 

AEFEVHEVYAVDVLVSSGEGK 

VRRVPELAKRGD*ECSPDQMLL 

KLLFQAKDAGQRTTIYKRDPSK 

QYGLKMKTSRAFFSEVERRFD 

AMPFTLRY 
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SEQ ID 

NO: 


SEQ ID NO: 
ol' peptide 
sequence 


Met 
hod 


SEQ ID NO: 
in USSN 
09/540,2 1 7 


Nucleotide 
location of first 
codon for peptide 
sequence 


Nucleotide location ol last 
codon for last amino acid 
of peptide sequence 


Amino acid sequence ( X=Unknowii, 
*-Stop codon, /=possible nucleotide 
deletion, \=possible nucleotide insertion) 


4440 


34808 


A 


4481 


1 


1408 


GTS A PQPA RSQLLA L ACLP A PL 

LARAFARPLLEDRGDSDHSLW 

LGRETEAAAAQGKRGCSGGSR 

KMSGEDEQQEQTIVD/DSLVVT 

KYKMGGDIANRVLRSLVEASSS 

GVSVLSLCEKGDAMIMEETGKI 

FKKEKEMKKGIAFPTSISWNNC 

VCHFSP/L*KSDQDY!LKEGDLV 

K1DLGVHWDGF1ANVAHTFVV 

DVAQGTQVTGRKVADVIKAAH 

L\CAEAA\LRLVKPGNQNTQVTA 

EAWNKVAHSRNCTPIVEGMLSH 

SLKQHVIDGEKP*FQNPTDKQK\ 

RAHEKADFEVH\DVYAVEGLV 

KPQERARPKDAGQRT1 1YKRDP 

SKQYGLKMKTSRAFFSEVERRF 

DAMPFTLRAFEDEKKARMGV\ 

VECAKHEL/VWQPFNVLYSGRE 

GDFVCPVLNFTVLVLMPNGPML 

1TSGPFEPDLYKSQMEVQ\DAEL 

KALLQSSASRKTQKKKKKKAS 

KTAENATSGETLEENEAGD 


4441 


34809 


A 


4482 


3 


190 




4442 


34810 


B 


4483 


1 


588 




4443 


3481 1 


A 


4484 


1 


1312 


MSSKGSVVLAYSGGLDTSC1LV 

WLKEQG YDV1AYLANIGQKED 

FEEARKKALKLGAKKVFIEDVS 

REFVEEFIWPAIQSSALYEDRYL 

LGTFF\ARPCIARKQVEI\AQREG 

AKYVSHGATGK.GNDQVRFELS 

CYSLAPVQIKVIAPWRMPEFYNR 

FKGRNDLMEYAK\QHGIPIPVTP 

KNPWSMDENLMH1SYEAGILE 

NPKNQAPPGLYTKTQDPAKAP 

NTPDILEIEFUCKGVPVEGGPTF 

KDG\TTHQTFL\ELF\iMYLNEVA 

GKHGVGPYLTSWENRFHWELK 

SRGILRRPQAGVTtLYHAHLDIE 

AFTMGGDRAQIPNQGLGFEFVE 

LGVYRFSGTAPECELVGPCLRQ 

SPQERVEGKSAGVPSLKGPRCT 

SLGPEVPHCSLYNEVELVKHGT 

CQGDYE\PN*LPPGF1QTS1SL1CA 

EGNYHRLPRAKVTAQIRPRVQ 


4444 


34812 


B 


4485 


47 


482 
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SEQ ID 
NO: 



SEQ ID NO: 
of peptide 
sequence 



Met 
hod 



SEQ ID NO: 
in USSN 
09/540,217 



Nucleotide 
location of first 
codon for peptide 
sequence 



Nucleotide location of last 
codon for last amino acid 
of peptide sequence 



4445 



4813 



4486 



2328 



3435 



Amino acid sequence ( X^Unknown, 
*=*Stop codon, /=possible nucleotide 
deletion, V=possib1e nucleotide insertion) 



KTTTLEDNLGNTIQD1GPGKDF 

MMKIPKANATK1KIDEWDLIKL 

KSFCTAKATTKRVNKHDESLRS 

HYE*WGMLTDCVVMRDPNTK 

RSRGCGFVTYATVEEVDAATN 

ARPHKVDGKVVEPKRTVSRED 

SQRPGAHLTVKK1FVGGIKEDT 

GGFAFVTFDDHDSVDKIVIPKY 

HTVNGHNCEVRKALSKQEMAS 

ASSSQRGRSGRGGGFGGNENFG 

CGGNFSGHGGFGGSHDGGGYG 

GSGDGYNGFGNDGGYPGGGPG 

YSGGSRGYGSGGQGCGNQDSG 

Y G RSG S Y DSCN KGGRGGFGSG 

SGSNFGGGGSYNDFGNYNNQY 

SN FG PM KGGN F/GG RRSG P* G D 

GGQYFAKPPNHSGYGGSSSSSS 



4446 



4814 



4487 



4447 



4815 



4488 



4448 



34816 



4489 



|762_ 
1^33 



1676 



MRDPNTKRSRGFGFVTYATVE 
EVDAAIVTNTTPHKVDGRVVEPK 
RAVSREDSQRPGAHLTVKK1FV 
GGIKEDTEEHHLRDYFEQYGKl 
EV1EIMTDRGSGKKRGFAFVTF 
DDHDSVDKIVIQKYHTVKGHN 
CEVRKALPKQEMASASSSQRG 
RRGSGNFGGGRGDGFGGNDNF 
GRGGNFSGRGGFGGSCGGGGY 
GGSGDGYNGFGNDGSNF*G\GG 
SYNDSGNYNNQSSKFEPMKGG 
NFGGRSSGPYGGGGQYFAKPQ 
NQAARCVAARWLFRTEARLVF 
LQKFPPWAVVEVVTVIVAAPA 
AATATTRDGGGCSRNCNIPEVF 
PELLGCPNRRGPPGGVREKQQQ 
TNSKSTRRQEITKTIAELKEIETR 
KTLQKINESRSWFYEK1NKVDR 
LLDRL1KKKREKSQIDA1KNDIG 
DIVTDPAEIQTTiKEYYKRLYAN 
ELENLEEMDK.FLATYSLHSLNQ 
EEVESLNKPVTSSEVEAVTNSL 
PTKKSPGPDGFTVLLEVLAPA1R 
QEKEIKHIP1GREEVKLSLFADD 
VIVYLENP1VSAQNLLKL1SNFS 
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SEQ ID 

NO: 


SEQ ID NO: 
of peptide 
sequence 


Met 
hod 


SEQ ID NO: 
in USSN 
09/540,217 


Nucleotide 
location of first 
codon for peptide 
sequence 


Nucleotide location of last 
codon for last amino acid 
of peptide sequence 


Amino acid sequence < X=Unknown, 
*~Stop codon, /=possible nucleotide 
deletion, \=possible nucleotide insertion) 


4449 


34817 


A 


4490 


1 


1445 


MKCLKFINHKEILEASERKQAE 

SLDFPFKKLRWHLCEG WIEEER 

DESRKSE TlFKDLFKVPVLKETl 

YYKFYGPPVYQIETVYFMALSP 

PKSKQFDKTKQNNNNKKTHQF 

VIVFFKTDEHLSARGRRrlRSIVK 

VSLLPAVIGLKSKFLKJCPDQLR 

KLFMGGLSFETTDESLRSHFEQ 

WGTLTDCVVMRJDPNTKRSRGF 

GFVTYATWEEVDAAMNARPH 

KVD\GRVV\EPICRAVSR£DSQRP 

GAHI/TLVKK1FVGGIKEDTEEH 

HLRDDYFEE1ILNSMEKIEVMEI 

MT\DRGSGKKRGFAF\VTFDDH 

DSVDKIVI\QKYHT/VGNGHNCE 

V\RKALSKQEDG*VLHPAQRG\ 

RSGSGKLLVVGRGRWFSVGMD 

NFG\RGGNFSWSVVAFGGT\RG\ 

GGGYGWQWGMAYNGFGNDGV 

SNFGGGG\SYNDFG\NYNNQ\SS 

NFGPMKGGNFG\GRSSGPYG\G 

GGQYF\AKPR\NQGGYGGSSSS\ 


4450 


34818 


A 


4491 


134 


612 


TVLNSMSV1LAISTLLKIITGELL 

QSFGDG LL WN L V I G 1 RG I DG LS P 

KVRKVLQLLRLRQIFN/GTFVK 

LIKVTVNMLRTVEPYIAWGYPN 

LKSVNELIYKHGYGKISKKRIA 

LTDNVLIARSLGKYGI1CMEDL1 

YE1YTVGKRFKEANNFLWPFKL 


4451 


34819 


A 


4492 


1 


1983 




4452 


34820 


A 


4493 


1 


1527 




4453 


34821 


B 


4494 


1 


22 11 




4454 


34822 


A 


4495 


1 


2478 




4455 


34823 


A 


4496 


2 


1544 




4456 


34824 


B 


4497 


1 


2151 




4457 


34825 


A 


4498 


1 


744 




4458 


34826 


B 


4499 


1 


2172 
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SEQ ID S 

NO: o 

s 


EQ ID NO: * 
f peptide 1 
equence 


Act S 
tod i 

C 


iEQIDNO: 
n USSN 1 
►9/540,217 c 

s 


Nucleotide T 
ocation of first c 
odon for peptide c 
equence 


Nucleotide location or last A 
odon for last amino acid * 
>f peptide sequence tl 


t minn arid seoutnee ( X— Unknown. 
eStop codon, /^possible nucleotide 
eletion, \-possible nucleotide insertion) 


4459 I 


J4827 ; 


\ * 


t500 


: 


2535 I 
1 
1 

i 


V1KSGHPEKEQDNSDVQETREIT 

RGLLCTALMRHSTGAIAYLGV 

LSGSASLKLAGVPLRCCEGDKD 

AGHPLETQTALCERGRGARSLV 

GNTIMTSQPVPNETHVLPSNV1N 

FSQAEKPEPTNQGQDSLKKHLH 

AEIKVIGVML1QNVLERGWGKC 

QEMIYVLGLD1CRPFFVSRVSEE 

GRMGQRGEEDANSLDFPPASLL 

CLICQEQGVNGESCSPVGMYH 

REIVPVYEVLSVITGLQIQVFSG 

KEADSV1KRSIGWGPFFKPRTK 

DKNHMIISIDAEKAFDKIQQHF 

MLKTLSKLGIDGTYLKIIRA1YD 

KPTANHLNGQKLEAFPLKTGTR 

QGCPLSPLLFN1VLEVLARA1RQ 

EKEIKG1QLGKEEVKLSLFADD 

MIVYLENP1VSDQNLLKLISNFS 

KVSGYKrNVQKSQAFLYTNNR 

QTESQIMSELPFTIASKRIKYLGI 

QLTRDVKDLFKENYKPLLNEIK 

EDTNKWKNIPCSWVGRIN1VK 

MAILPKVIYRFNAIPIKLPMTFF 

TELEKTTLKFIWYQKRAR1TKSI 

LSQRNKAGDITLPDFKLYYKAT 

VNKTAWYWHQNRHIDQWNRT 

KPSEITLHIYNYLFFDNPDKNKK 

WGKDSLFNKWCWENWLA1CR 

KLKLDPFL 1 PY 1 KlNbKWlr^lJL 

NIRPKTlKTLhbNLOl 1 Iv^UiUIvuj 

KYFMTKTPKAMA 1 iwvrwiuivw 

DLIKLKSrC 1 OKh 1 llKVMK^r I 


4460 


34828 


B 


4501 


i 


1 /oj 




4461 


34829 


A 


4502 


t 


1415 




4462 


34830 


B 


4503 


i 


3262 




4463 


34831 


A 


4504 


i 


278 
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SEQ ID 

NO: 


SEQ 11) NO: 
of peptide 
sequence 


Mel 
hod 


SEQ ID NO: 
in USSN 
09/540,217 


Nucleotide 
location of first 
codon for peptide 
sequence 


Nucleotide location of last 
codon for last amino acid 
of peptide sequence 


Amino acid sequence ( X-Unknown, 
*=Stop codon, /=possible nucleotide 
deletion, \=possible nucleotide insertion) 


4464 


34832 


A 


4505 


3 


2528 


ENKDTTYQNLWDAFKAWCRG 

KFIALNAHKRKQEKSKIDTLTS 

QLKELEKQEQTHSKASRRQEIT 

KIRAELKEIDTQKTLQKINESRS 

WFFERINKIDRPLARLIKKKREK 

NQTDTIKNCKGD1TTDPTEIQTT 

IREYYKHLYANKLENLEEMDK 

FLNTYTLPRLNQEEVESLNRPIT 

GAEIVAIISSLPT/K/KSPGPDGFT 

AEFYQRYKEE/LEKEGILPNSFY 

EASIILIPKPGRDA TKKENFRPIS 

LMN1DAK1LNKILAKRIQQHIKK 

L1HHDQVGFIPGMQGWFNIRKS 

INV1QHINRTKDKNHMIISIDAE 

KAFDKIQQRFLLKTLNKLGIDG 

TYFKIIRAIYDKPTANIILNGQKL 

EAFPLKTGTRQGCPLSPLLFNIV 

LEVLARAIRQEKE1KGIQLGKEE 

VKLSLFADDMIVYLENPIVSAQ 

NLLKLISNFSKVSGYKINVQKS 

QAFLYTNNTQTESQIMSELPFT1 

ASKRIKYLGIQLTRDVKDLFKE 

NYKPLLKE1KDDTNKWKNIPCS 

WVGRIN1VKMAILPKLPMTFFT 

ELEK\TTLKFIWNQKRACIAKSI 

LSQKNKAGG1TLPDFKLYYKAT 

VTKTA WY W YQN RDIDQWN RT 

EPSEIMPPlYNYLiFDKPEKNKQ 

WGKDSLFNKWCWENWLAICR 

KLKLDPFLTPYTKINSRWIKDL 

NVRPKTIKTLEENLGITIQDIGL 

GKDFMSKTPKAMATKAK1DK 


4465 


34833 


B 


4506 


1 


5401 




4466 


34834 


A 


4507 


1 


5271 


MNIDAKILNKILPNQIQQHIKKL 

1HHDQVGFIPGMQGWFNIRKSI 

NVIQHINRAKDKNHMIILIDAEK 

SFDKIQQPFMLKTLNKLG1DGT 

YFKIIRAIYDKPTANIILNGQKLE 

VFTLKTGTRQGCPLSPLLFNIVL 

EVLARAIRQEKEIKGIQLGKEEV 

KLSLFADDMI VYLENP1VSAQN 

LLKQISNFSKISGYKINVQKSQA 

FLYTNNRQTESQIMSEIPFTIAL 

KRIKYLGIQLTRDVKDLFKENY 


4467 


34835 


B 


4508 


924 


3423 




4468 


34836 


A 


4509 


525 


673 


RDSWGTCPVSGAGKVDWPPSS 
*HHR*HQQWCCGMPHQLSTKE 
NISIKDHLTKEKRXGGAV*RII 
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SKQ ID 

NO: 



4469 34837 



SEQU) NO: 
of peptide 
sequence 



Met 
hod 



SEQ ID NO: 
in USSN 
09/540 2\1 



Nucleotide 
location of first 
codon for peptide 
sequence 



Nucleotide location of last 
codon for last amino acid 
of peptide sequence 



4470 



34838 



4510 



25 



4511 



766 



1335 



Amino acid sequence ( X=Unknown, 
=Stop codon. /^possible nucleotide 
deletion, V=possible nucleotide insertion) 



GTCQFAAMNVVFAVKQYISKM 

IEDSGPGMKVLLMDKETTG1VS 

MVYTQSEILQKEVYLFER1DSQ 

NRE1MKHLKA1CFLRPTKENVD 

YI1QELRRPKYTIYFIYFSNVI\SK 

SDVEVIGLKL1EQEVVAEVQEF 

YGDYIAVNPHLFSLNILGCCQG 

RNWDPAQLSRTTQGLTALLLSL 

KJCCPMIRYQLSSEAAKRLAECV 

KQVITKEYELFEFRJITEVPPLLL 

ILDRLDDAITPLLNQWTYQAM 

VHELLGINNNRIDLSRVPGISKD 

LREVVLSAENDEFYANNMYLN 

FAEIGSN1KNLMEDFQKKKPKE 

QQKLESIGS\MKA\FVENYPQFK 

KMSGTVSKHVTVVGELSRLVS 

ERNLLEVSEVEQELACQNDHSS 

ALQNIKRLLQNPKVTEFDAAFIL 

WMLYALHYERHSSNSLPGLM 

MDLRNKGVSEKYRKLVSAVVE 

YGGKRVRGSDLFSPKDAVAITK 

QFLKGLKGVGNV\YTQLQPF\L 

HNETLDH L I KG RLKEN L Y P Y LG 

STLRDRPQDIIVFVIGGATYEEA 

LT V YN LN RTTPG V RJ V LGGTTV 

HNTKSFLEEVLASGLHSRSKES 



MAPVTMMGYRSGKMGILADV 

QLQVGPPGPWLHLVVIAPVPEC 

ITG1GIFSSWGSPDVGPLLYDIR 

AIMWGSLAPAENTW1LGNMHR 

RFLAQLKPRVIMQDFSNVISKS 

DVKSLAEADEQEVVAEVQQV1 

TtCEYELFEFRRTEVPPLLLILDR 

CDDAITPLLNQWTYQAMVHEL 

LGINNNR1DLSRVPG1SKDLREV 

WSSAE1DEFYANNMYLNFAE1G 

SNIKNLMEDFQKKKPKEQQKL 

ES1ADMKAFVENYPQFKKMSG\ 

TVSK\HVTVVG\ELSRL\VSERN 

LAGRFSEVEARNWAC\QNDHS\ 

SALQNIKRLLQNPKVTEFDAAR 

LVML\YA\LHYERHSSNSLP\GL\ 

MMDLRN\KGVFWRKYSKARVL 

AVVEYGGKRVRGSDLFSPKDA 

VAITKQFLKGLKQQEIVNCVLA 

AANVYIKQLPLSIQPSASLNGC1 

SLEKKPLVSTQRN 



4471 

4472 
4473 



34839 
34840 
34S4 1 



4512 
4513 
4514 



26 
56 



816 

257 
236 



507 



WO 01/075067 



PCT/US01/08631 



StQID ! 
NO: * 

s 


>EQIDNO: P 
)f peptide ) 
sequence 


Met ! 
*od i 
( 


>fcQ ID NO: I 
n USSN 1 
)9/540,2 1 7 < 


Nucleotide 
ocation of first < 
:odon for peptide 
vcqucucc 


Nucleotide location of last / 
:odon for Inst amino acid 
>f peptide sequence < 


\mino acid sequence ( X-Unknown, 
*=Stop codon, /-possible nucleotide 
J elation, \=possible nucleotide insertion) 


4474 


34842 


A 


4515 


170 


373 


HSPRGSTASF/CEVSETKNPPIPD 
TPATRE A EGLRSRLA V YSTRDS 
PCVACSGSYTQAQGSLGRKFQ 
DP 


4475 


34843 


A- 


4516 


262 


358 




4476 


34844 


A 


4517 


2298 


2556 


NHKNPRRKPRQYHSGHRHGQG 
LHD*NTKSNGTKSNGNKSQN* 
Q\WDLINLK$FCTAKETT1RVNR 
QPTEWEKIFTIYPSDKGLISR1 


4477 


34845 


A 


4518 


801 


944 


DQEPTNSRHILATQMGPSPITKQ 
SNPGV**KECGFSCSPRVWRYL 

vs 


4478 


34846 


B 


4519 


85 


660 




4479 


34847 


A 


4520 


693 


827 




4480 


34848 


A 


4521 


272 


339 




4481 


34849 


C 


4522 


532 


2754 




4482 


34850 


B 


4523 


I 


519 




4483 


34851 


B 


4524 


266 


935 




4484 


34852 


A 


4525 


1 


1584 




4485 


34853 


A 


4526 


1 


723 


GALPNGDRGRRKSRFALYKRP 

KANGVKPSTVHVISTPQASKAI 

SCKGQHSISYTLSRNQTVVVEY 

THDKDTDMFQVGRSTESP1DFV 

VTDTISGSQNTDEAQITQSTISR 

FACRI VCDRNEPYTARIFAAGF 

DSSKNIFLGEKAAKWKNPDGH 

MDGLTTNGVLVMHPRGGFTEE 

SQPGVWREISVCGDVYTLRETR 

SAQQRGKLGLQTGDMAENT/T 

VHALPSNCMVWRRSQTRQQIS 


4486 


34854 


A 


4527 


1 


335 




4487 


34855 


A 


4528 


328 


871 


DCGGGRARTAIFAG AARAADN 

KKCAGARRALGRARGCSATAR 

PRRRRRRPRGLAPPRPARPPPG 

GMSYKPNLAAHMPAAALNAA 

GSVHSPSTSMATSSQYRQLLSD 

YGPPSLG YTQGTGNSQVPQSKY 

AELLAIIEELGKEIRPTYAGSKSS 

\MERL\KRGIIHARGLVRECLAE 

TERNARS 


4488 


34856 


A 


4529 


1 


653 


MAGPAESSPQGAHPNSPFALQH 

HSSLTVKPLHRQNVIQHQVAG 

OENRRGHQAGSSTSPQPLEALK 

RPNLRAPFHSQSRR1LIPPAGNP 

TPGAAAPADPSTQRRDRWGCA 

LPMPRVAAGSAHHQQAGPTAA 

AQHR rPVALFSPPLSLVYGQQO 

RKESETPTVPTPPARARG WTET 

GVEH VPAYNRTRAPEKCDI/SV 

PSPHSSPDAETSHPRHISPCPG 
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SEQ ID 

NO: 


SEQ ID (NO: 
of peptide 
sequence 


Met 
hod 


SEQ ID (NO: 
in USSN 
09/540,217 


Nucleotide 
location of first 
codon for peptide 
sequence 


Nucleotide location of last 
codon for last amino acid 
of peptide sequence 


Amino acid sequence ( X=LJnknown, 
*=Stop codon, /^possible nucleotide 
deletion, \=possible nucleotide insertion) 


4489 


34857 


A 


4530 


3 


432 


NSRVDDFVAAQDAKGKXVAP 

APAVVKKQEAKKVVNPLFEKR 

PKNFGIGQVQRLLARAEKKAAG 

KGDVPTKRPPVLRAGVNTVTT 

LVENKKAQLVVIAHDVDP1ELV 

VFLPALCRKMGVPYCI IKGKAR 

LGRLVHRFCTCTTVAFT 


4490 


34858 


A 


4531 


1 


2073 


MKPCAHSWNAELSRNIIRHSFN 

LVMVAASQVAVSQLLGSYEILL 

LVSIELMFCFGLGYFFIPMQEW 

PNTYGERVFVDVESSVFKWNH 

KCLHKTEAERDYTKKRLKLCG 

HKPGNAVGQQKLEEARNRFFT 

RAPGGSAALPTLRFQPSDTDFR 

LLASRTILTFETKNPSELAERLR 

SVCGNQSNAYARLLEYRLNAL 

RGLWNAQRQLALEEQHERESS 

GDEETLALLKRQGLLQQPEQAP 

FTSRMGLLLVFPLIQSQSRTDPS 

LCNITAEVLLNCLRDCQPLSLT 

KEPADCLNG1ETLLCSWLEETS 

DTGRHIPHKQKENAAAALVAL 

ACARGFVYCRNEELEPGWVAF 

GSGSLLHRPVSFDNKPHSLFQVI 

DQNTLQVCQVVPMPANHLPIG 

STMSTVHLSSDGTYFYWI WSPA 

SLNEKTPKGHSVFMDIFELVTL 

KGKKAKGKKVAPAPAVVKKQ 

EAKKVVNSLFEKRVDIQPKRELT 

YFVKW/PRYVRLQQQRAILYKQ 

LKVPPA1NQFTQALNCQTVTQL 

LKLAHKYRPETKQEKKQRLLA 

QAEKKAAGKGGVPTKRPPALR 

AGVNTITTLVENKKAQLVVIAH 

DVDSIELVVFLPALCCKMGVPY 

CIIKGKARLGRLVHRKTCTTVA 

FTQVNLEDKGALAKLVEGIRTN 

DNDRYDEiCCHWGGNILGPKS 

VACIAKLEKAKAKELATKLG 


4491 


34859 


A 


4532 


1 


2565 




4492 


34860 


A 


4533 


1 


644 


MPKGKKAKEKKVAPAPAVVK 

KQEAKKVVNPLFEKRPKNFGT 

GQDIQPKRDLTHFVKWPCYIRL 

QQQRT1LYKWLKVPPEINQFTQ 

APDSQTATLLLKLAH/KYRPET 

NQEKKQRLLARAKKKAAGKG 

DIPVTKSPPVLRAGVNTITTLVE 

NKKAQLVVIAHDVDPIKLVVFL 

PVLCHK/MGVPYCilKGKARLG 

HLVHRKTCTTVTFTQVNSEDK 
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SEQ ID 

NO: 


SEQ ID NO: 
of peptide 
sequence 


Mcr 
hod 


SEQ ID NO: 
in USSN 
09/540,217 


Nucleotide 
location of first 
cod on for peptide 
sequence 


Nucleotide location of last 
codon for last amino acid 
of peptide sequence 


Amino acid sequence ( \=Unknown, 
*=Stop codon, /=possiblc nucleotide 
deletion, \=possinlc nucleotide insertion) 


4493 


34861 


A 


4534 


1 


931 


ksiqkglkmclsssllppskmp 

kgkkakgkkvapapavvkkq 

eakkvvnplfekrpnknfgigq 

diqp\krdftrfvkwprllsgc 

mr\krailykag*klppa\1nqf 

hpgpwdpankllqll*awahk 

\yrp\etkakrkkqrl\lara\e 

kka a\gkg d vpn erdppv\lra\ 

gvntvthlwwrnkkapawvv 

iatrrw1pfel\vvflpal\crek 

wgspycmkgkarlgr\lvh\rr 

pctatvgfhtr*nskdkrrlla* 

agleairtqftidqirwrsgrh\ 

wg\gnvlg\pksvarirqaskr 

qrlkelatklg 


4494 


34862 


A 


4535 


3 


227 




4495 


34863 


A 


4536 


1 


338 




4496 


34864 


A 


4537 


1 


352 




4497 


34865 


A 


4538 


2 


368 




4498 


34866 


A 


4539 


3 


468 




4499 


34867 


A 


4540 


2 


790 


PRGRNRJRRKTFQERRMTLNESP 

EKIGKWIECYGHPPASKLVEIY1 

HTVFVEDKLSICIRSFNKKADGS 

WRM TVDYCKLNQVVTA1AAA1 

PDVVSLLEQINTSPDTWYAAID 

LANALFSIPVHKGYINSLALCH 

NVI WRELDCFSLPRDTTLVHYI 

DDIMLIGSSVQEVENKLDLLVK 

DKLLHLAPPTTKLEEVQHMVGL 

FGFWRQHIPHLG VLHQPIYRVI 

RICAA/SFEWGPEQEKALQQVQ 

AAVGGKQSENNLGHQRSPGLW 


4500 


34868 


B 


4541 


179 


1219 




4501 


34869 


A 


4542 


1706 


2517 


THLLVPGMQPLTWQMPFSPFLS 

ISPTRSNLPSAATPVIAQWA/HE 

QSGHGGRDGGYTWAQQHGLA 

FTNTDLATVNAKIGFAYPVCDA 

SAKTT1RGLLECLIRCDGIPHSIA 

SDQARIHRSRNQEVEVEVAPLT 

ITPSDPLAKFLLSVPVTLRSAGL 

EVLVPGEGMLPPGNTRTIPLNW 

KLRLPPGHFGLLLTLSQEAKNG 

VTVLAG V1DLDYQDEISLLLHN 

GGKKEYARNTGDPLGRLLVLP 

CPV1KINGKLQQPNPGGTTNGS 

DPSGMKV 
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[SEQ ID 
I NO: 



SEQ ID iNO: 


VI At 


SEQ ID NO: 


Nucleotide 


of peptide 


hod 


in USSN 


location of first 


sequence 




09/540,217 


codon for peptide 






sequence 



Nucleotide location of last 
codon for last amino acid 
of peptide sequence 



4502 



4870 



4543 



367 



Amino acid sequence ( X=lfnknown, 
Stop codon, /^possible nucleotide 
deletion, ^possible nucleotide insertion) 



DLWPFTRVTVH/WGKANDQTF 
QGLLDTGSELTLIPGYPKRHCC 
PPVKVRVYGGQTDGSWRMTV 
GYHKLNQWTP1AAAVPDVVS 
LLEQINTTPAIKWVVHSSIPSSN 
GSGVYVIRLEQVLKAQ 



4503 



4871 



4544 



541 



4504 



34872 



IB 4545 



681 



4505 



34873 



4546 



1091 



4506 



4874 



4547 



1236 



PRGRNRRRKTFQERRMTLNESP 
EK1GKWIECYGHPPASKLVEIY1 
HTVFVEDKLSICIRSFNKKADGS 
WRMTVDYCKLNQVVTA1AAAI 
PDVVSLLEQINTSPDTWYAAID 
LANALFSIPVHKGYINSLALCH 
NVIWRELDCFSLPRDTTLVHYI 
DDIML1GS1KFLGVQWCGACRD 
IPSKDPADPMVLEVSVADRDAV 
WS1WQALIDESQQRPLGFWSKS 
LPSSADNYSPFERQLLAYYWAL 
VETERSTMGHQVTMLPELPVM 
NWVLSDPSSHK7ANGLAGWSG 
TGKKHDWK1GDKE1WRRGMW 
MDLSEWSK/D/VKIFVSHVSAH 
QRVTSAEEEFKNQVDRMTRSM 
DTTQPLYPTTPV1AQWAHE 



4507 



14875 



4548 



1467 



GEKGNDQTFRKLLDTGSELMLI 

PLRVV1PTTSLFNSP1WPVQKTD 

GSGRMRVDYHKLNQVMTPTA 

AAVPDVVSLFEPINTFLGTWYA 

A I DL AN A L FS 1 P VC KA HQKQF A 

FSWQGQQYTFTVLPQRYINCLA 

LCHNLIQRDLDHFLLPQGITLV 

HYIDSGPFIK*PEAASFEWGPEQ 

EKALQQVQAAVQAALSIGPYD 

PADPMVLEVSVADGDAVWSL 

WQAPKGESQWRPLGFWSKALP 

SSTDNYSSSDVQLYTDSWAVA 

SSLAG'SGTWKKHDWKlGDKEi 

WGRGMWMDLSEWSKTGKIFV 

SHVNAHQLVTSAEEDFNMQVD 

RMTRSVDTTQPLSPATPVVAQ 

W A H EQSG H G G RN EG Y A WTQQ 

HGLPLTKADLTTATAECPICQQ 

QRPTLRPRYGTTSQGDQPATC 

WQVDY1EPLPSWKRQRFLLTG1 

NTHSGYGFAYPPCNASAKTT1H 

GL1ACL1HCHGIPHSIASLYRER 

GTHFTDKEVQQWAHAH 
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SEQ ID 

NO: 


SEQ ll> NO: 
of peptide 
sequence 


Mel 
hod 


SEQ ID NO: 
in USSN 
09/540.217 


Nucleotide 
location of first 
codon for peptide 
sequence 


Nucleotide location of last 
codon for last amino acid 
of peptide sequence 


Amino acid sequence ( X=Unknown, 
*=Stop codon, /^possible nucleotide 
deletion, \=possible nucleotide insertion) 


4508 


34876 


A 


4549 


2 


1602 


NLSPILPQDLWPFTRVTVHWGK 

GNDQTFQGLQDTGSELMLIPGD 

PKRHCSPPVKVGSYGGQVINGV 

LAQVRLTVGTVGPRTHPVViSP 

VPECIIDJDILNSWQNPHIDSLTG 

RVKAIMVGKAKWKPFEPLLPIK 

IVNQKQYR1PGGIAE1SATIKDL 

KDAGVVIPITLPFNSPFWPVKKT 

DGSWRMKVVYCKLNQVVTPIT 

AAVPDV/VVSLLEQINTSPGTW 

YAAIDLANAIFSIPVHKAHQKQ 

FAFSWQGHQNTFTVFTILLHIH 

KVGHAQQHSIIKWKWYIHDGA 

RAGSEGTSKLNEEVPQMPMVT 

TSAALPSLPRPAPM ASWG VLY 

DQLTEEEKTRAWFTDGSARYA 

GTTQKWTAAALQPLSRTSLKG 

SGEGKSSQWAELQAVHLVVHF 

SWKDKWPDVRLYIDSWA VAN 

GLAGWSGTWKKHDWKIGDKEI 

WGRGMWMDLSEWPKPVKIFG 

SH VSAHt^W V IbAticLH ininv^vl^ 

KMTCSVDITQPLSPATPVITQW 

AHKQSGHGGRDGGYTWAQQH 

GLPLTKTGLAM ATAECPI 



512 



WO 01/075067 



PCT/US01/08631 



SEQ ID 

NO: 


SEQ H> NO: 
of peptide 
sequence 


Mel 
hod 


SEv? ILl iNU: 
in USSN 
09/540,217 


Nucleotide 
location of first 
codon for peptide 
sequence 


Nucleotide location of last 
codon Tor last amino acid 
of peptide sequence 


Amino ACIQ sequence ^ A-unkiio»n, 
*=Stop codon, /=possiblc nucleotide 
deletion, \= possible nucleotide insertion) 


4509 


34877 


A 


4550 


1 


1891 


MLSSTQNAGGSYQRVRGALDT 

QEWKWGEVSPRTLNVDGRAL 

VSVANTHGTDRPAYTLNPQSR 

DQRSGVITLGYKRPLEREDLFE 

LKESDSFCTACPIFEKQWRKEV 

LRNQERQKVKALNKLDEALCP 

GIILTQSTDSNANLFQKQPHRHT 

QTSGRWQHIFCEHSSDFGWNG 

YGYAVALLVVVFLQTLILQQY 

QRFNMLTSAKVKTAVNGLIYK 

KLGWSGKVSWLILHDVGHGIM 

EGY1AWGKGSDVRITWEKKST 

EMRTRPAQKMALLLSNVSRQK 

FSTGEHNLMSATHGLDSKPQSP 

LVCPFSNPNGRJSPLARAGLAD 

HYRVTHLQILKLYAWEPSYKN 

KIIKIRDQELEFQKSARYLTVFS 

MLTLTCIPFLTKISLGRLEDFLN 

TEELLPQSIETNYTGDHA1GFTD 

ASFSWDKTGMPVLKESIRIRIEQ 

VLNQLSLFETVDYPGSVAYVSQ 

QAWIQNCILQENILFGSIMKKEF 

YEQVLEACALLPDLEQLPKGD 

QTEIGERAVNISGGQQHRVSLA 

RAVYSGADVYLLDDPLSAIDV 

HVGKQLFEKVIGSLGLLKNRTH 

ILVTHNLTLLPQMNLIVVMKSG 

RIAQMGIYQELLCKTKNL TN\FT 

KSSVNKKKVGEWEESGRGS 


4510 


34878 


A 


4551 


2 


542 


LTSAKVKTAVNGL1YKKVSLAT 

LCVYFLLDERJ1LTAPKVFTSMS 

LFNILRJPLFELPSVISAVVQTKI 

SLGRLEDFLNTEELLPQSIETNY 

TGDHAIGFTDASFSWDKTGMP 

VL/NRGSEAYVSQQAWIQNC1L 

QENILFGSIMKKEFYEQVLEAC 

ALLPDLEQLPKGDQTEIGERVR 


451 1 


34879 


A 


4552 


1 


667 


IETNYTGDHA1GFTDASFSWDK 

TGMPVLKESSVAYVSQQAWIQ 

NCILQEN1LFGS1MKKEFYEQVL 

EACALLPDLEQLPKGDQTEIGE 

R/GKETAVN1SGGQQHRVSLAR 

AVYSGADVYLLDDPLSAIDVH 

VGKQLFEKV1GSLGLLKNRTSH 

SVCHYTLLAVPHLLEVQ1LTGN 

FIQSLGFNYHEYANMSNAYIVN 

LDLFPGFQTCVY1CLLSPIRCLIC 


4512 


34880 


A 


4553 


201 


336 


QQTPGKAVHAPF1ADQSLT*EL 
VSVFPQFQLFPYRR*DSHSGKS 


4513 


34881 


A 


4554 


3 


515 
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SEQ ID 

NO: 


SEQ ID NO: 
of peptide 
sequence 


Met 

hod 


SEQ ID NO: 
in USSN 
09/540,217 


Nucleotide 
location of first 
codon for peptide 
sequence 


Nucleotide location of last 
codon for last amino acid 
of peptide sequence 


Amino acid sequence ( X=linknown, 
*-Stop codon, /=possible nucleotide 
deletion, V=possible nucleotide insertion) 


4514 


34882 


A 


4555 


1 


852 


MPCTTSGLDKVPTSKKALTRY 

GYGSLTLDFSGSIIPCKMCLSPS 

TRIVRPSQPRGTEDPDETGDTEF 

VNSDESFLLEGTASPSPVVAVSP 

PRPMLPSAFPPLSED1NPVLPEA 

TVLASPEVVAKQTHVDSPRKPL 

STFLFASRPVTKLKSRQTPGGE 

VDSVTCEEK TDGPWRKTVDYC 

KLNQVVTPIAALVPDMVSLLV 

QINTSSDTSYAAIDLAKAFFSIP 

VYKAHQKQFIFSWQAQQYTFT 

VLPQGYIISPALCFTNLIRR/DLD 

HFLLPQDITLVHYIDDIRL 


4515 


34883 


B 


4556 


288 


327 




4516 


34884 


A 


4557 


51 


598 


LFGGCHTSGGLAVRVPRMPRG 

SRSRTSRMAPS\ASRAPLK*ELE 

PRQAQVAQPPA\AAPPSAVGSS\ 

AAAPRQPG/LFMAQMATTAAG 

VA\VGFCCGGHTLGHGI\TGGLS 

VGGKLIA*ALRRP*HQFNQGSF 

RGTQAKHSKQQPALPLLWRJKT 

SFREVVPPEPRVTIQGFCGGFPM 

RLLETVPDL 


4517 


34885 


A 


4558 


1 


10434 


MTVIRSGIAYILHLKSYDVN1QT 

GSNACNQPTHPNGDCSHFCFPV 

PNFQRVCGCPYGMRLASNHLT 

CEGDPTNEPPTEQCGLFSFPCK 

NGRCVPNYYLCDGVDDCHDNS 

DEQLCGTLNNTCSSSAFTCGHG 

ECIPAHWRCDKRNDCVDGSDE 

HNCPTHAPASCLDTQYTCDNH 

QCISKN WVCDTDN DCG DGSDE 

KNCILNCTASQFKCASGDKCIG 

VTNRCDGVFDCSDNSDEAGCP 

TRPPGMCHSDEFQCQEDG 


4518 


34886 


A 


4559 


24 


849 


ATGRCCCGLAPGFPLCWVLYP 

GGRGSAVCPEPHVLRTGSPLQRE 

QRTNGRTDLSSLLPNLNFDSPP 

RCKHKNQLAITLRKRIRKLATS 

LFSSTIFRISGTSVI1SAPGAGLPL 

PALFPTRCQPKFSRSIDPTGKAV 

QTAD1RLSARATLWLGGSIEESP 

YLCSTLRLLLRRLPPPLTWTSPN 

RPTQPCTAQTQTNQSVGIAAPS 

A1RVIYPESVVLNAVIYLPGDPE 

VSGLPRAFKRRFSVEVRLDCGT 

FKLLLVYCTHPGDKKVNTCKT 

GALVAF 


4519 


34887 


C 


4560 


192 


449 




4520 


3488S 


A 


4561 


1 


786 




4521 


348S9 


A 


4562 




14073 
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SEQID ; 

lS\J. 1 

; 


5EQ1DNO: J 

71 |Jl|tllUt. 1 

;equence 


Met S 


iEQ ID NO: f 
n IISSN 1 
)9/540\2l7 < 

j 


Nucleotide 1 
ocation of first ( 
:odon for peptide ( 
sequence 


Nucleotide location ol last > 
-odon for last amino acid 1 
>f peptide sequence < 


\romo aciu senucuvc ^ a unHiiuwn, 
*=Stop codon, /^possible nucleotide 
Jeletion, \=possible nucleotide insertion) 


4522 


34890 


B - 


4563 


58 


1282 




4523 


34891 


B 


4564 


1 i 


584 




4524 


34892 


A 


4565 


1 


1356 


MGRKYTLKWEFEEGFTEKKEL 

KKVTSEGYITPVEIYDYRQYCY 

ALQRPIATTQIDDVRDGHTTRL 

AKLEKQEQTHSKASRRQEIIKIR 

AEPKE1ETQKTLQKINESRSWFF 

EKrNKIDRLLARLIKKKREKNQI 

DAIKNDKGDITTNPTEIQTTIRE 

YYKHLYANKLENLEEMDKFLH 

TYILPRLNQEEVESLNRPITGSEI 

EA1INSLPTKKSPGPDGFTADFY 

Q\MLEVLARAIMQEKEIKGIQL 

GKEEVKLSLFADYM1VYLENAI 

1SAQNLLKLI/SNFSKVSGYKFNV 

QKSQAFLYINNRQTESQI MSER 

PFTIASKRIKYLGIQLTRDVKNL 

FKENYKPLLNEIKEDTNKWKKI 

PCSWVGRINiVKMAILPKVIYRF 

NA1PIKLPMTFFTELEKTTLKFI 

WMQKRACITKSILSQKNKAGGI 

MLPEFKLY/YQGSSTQTAWYW 


4525 


34893 


A 


4566 


1 


1102 


MANCDINRKDEKGGKEKKDRS 

KSKSLMDTLKRQLSAKQKPKG 

KAGKPSGSSADEDTFSSSSAPFV 

FKAVRAQRPIR/STSLRSHHCSP 

MPWPLRPTNSEETCIKMEXPSPP 

LNGVRKDFHDLQSETACQEQA 

NSLKSSASQNGDLYLRLDEHVP 

VVIGLLPQDYIQYTVPLDEGMC 

PLEGSSSYCLDSSSTMEVSVVPS 

QVGGRSFPEDESQADQNLVVA 

PE1FVDQSMNGLLTGTTGVMLQ 

SPRVGPHHVPPLSPLLPPMQNN 

QiQRNFSGLTGTEAHMAESMLC 

HLNFDFNSAPGVARVYVSVQSS 

GPMVVTSLTEELKR\LAKQGWL 

WPPLKSVRRCVLARRSLYTKQL 

NQEEGTELNLGSSCLLC 


4526 


34894 


A 


4567 


364 


661 


PFHFTCFSCKVYFADPGSAARS 

VPGSPSAVCAQCILCTGHCAVC 

PGLGEHHSSGRTLMKTKLHSK 

KLKPCYLLC*SKN*KTQGGSPK 

S*NVNKYLVTLI 


4527 


34895 


A 


4568 


53 


470 


C1SI11LPGPSAKTLSPVLSLSSPY 

TASFQPTFVRTFSHQTTYLSLGS 

VPVAyLKCbACj^V^KUbLLCKK 

GVWGSWISVSHFTEIATLPAAC 

LEDGE\DFNLGGILDSSKYL*SIQ 

KTNTHR1VDGKVVSETNITDVL 
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SEQ ID 

NO: 


SEQ ID NO: 
or peptide 
sequence 


Met 

hod 


SEQ ID NO: 
in USSN 
09/540.217 


Nucleotide 
location offirst 
codon Tor peptide 
sequence 


Nucleotide location of Us 
codon Tor last amino acid 
of peptide sequence 


Amino acid sequence ( X=Unknown, 
*=Stop codon, /^possible nucleotide 
deletion, \=possible nucleotide insertion) 


4528 


34896 


A 


4569 


1 


1635 


MGWTCKILFLVAAATGAHFLV 

QLVQSGAEVKKPGASVKVSCK 

ASGYTFTYCYLH WREPVSFICG 

RCILLTLLLGDCLWGEGA WTQ 

GDVLQPSDRASFLAMGVNTTG 

QQVGDLSGDFPNSVGKACKCR 

EFHTLTPLAHTSSTTHETFPGMS 

HIALELSQGSSLLQCLEAQTQG 

QRQELTVSANEQPESRGHGCVL 

LCETQSEGKSVRAQAQTSLKGS 

QKRLGG ARTLCTG LSPGQRKQ 

ERSKIDTLTSQLKELEKQEQTYS 

KASRRQE1TKIRAELKEIETQKT 

LQKINESRSWFFEKIYK1DRPLA 

RLIKKKREKNQIDAIKNGKGDI 

TTDPTEIQTTLRQYYKHLYANK 

LENLEGMDKFLDA YTLPRLNQ 

EEVESLNRPITGPEIEAIIN/STPT 

KKSPGPDRFTAEFYQVRSDVLA 

RAIRQKKEIKC1QLGKEEVKLSL 

FADDMIVYLEIPIISAQNLLKLIS 

NFSKVSGYKISVQKSQAFLYTN 

NRQTESQIMSELPFTIASKRIKY 

LGIQLTKDVKDLFKDNCKPLLN 

EIKEDTNKWKNIPCS 


4529 


34897 


13 


4570 


1 


429 




4530 


34898 


A 


4571 


1 


897 


MDLNYTLEQMDLTDI YRTFHPT 

TTEYTFYSTGHGTFSKTDDVIG 

HKMSLDKFKKIEM ISNTVSDHS 

GIKLEINSERNLENHANTWKLN 

NLLLNECWVKNKMKMEIKKLF 

ELNDNNDTTYFfNLWDRAKVVI 

RGKCIALNTYIKKSERAQTDNL 

RIKNKNHMIISIDAEKAFDKIQH 

PFMIKTLSKISIRGTYLNLIKDIY 

DKPTANIMLNGEKLKAFTLRTG 

T\RMNQGCPLPSLLFNI/VLEVL 

ARAIRQEKEIKGIQIGKEEVKVS 

LFADYVIVYFENPTDSSRKLLEL 

IKEFSSFWIQD 


4531 


34899 


A 


4572 


1 


1461 




4532 


34900 


A 


4573 


49 


365 




4533 


34901 


A 


4574 


45 


534 


VCHLEPGERCGPSRGCRAVGV 

QTEKMQTAGALFISPALIRCCT 

RGL1RPVSASFLNSPVNSSKQPS 

YSNFPLQVARREFQTSVVSRDI 

DTAAKFIGVAGSATVGVADSGA 

GIGAVFGSLI1VYARKLSLKQQL 

LFY AILGF\ALSEGM\GLFCLMV 

AFL1LFAM 
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SEQID 

NO: 



14534 



SEQ ID NO: 
of peptide 
sequence 



34902 



Met 
hod 



SfcQ ID NO: 
in USSN 
09/540,217 



4575 



Nucleotide 
location of first 
codon lor peptide 
sequence 

98" 



Nucleotide location of last 
codon for last amino acid 
of peptide sequence 



1624 



Amino acid sequence ( X=Unknown, 
*=Slop codon, /^possible nucleotide 
deletion, \=possible nucleotide insertion) 



Idwysrshpkelwegskkksin 
hsacslqahggpistslnphskp 

RGRVSPPPGKRQQECRARPGRS 
PELAGPPPANVQETSQKNACAS 
RLSEPPGEGPXEPAAHPQPHRGS 
SSGPCSRGGYRQPLFPGPAASG 
VPASGSWRSRIPGAPQGVALAR 
IRGPOGSPSPAPRFFPATERQS 



4535 



34903 



IB 



4576 



604 



4536 



4904 



4577 



34905 



4578 



871 



jlapapsaawrtglklaltpsst 
wmlcase\hhvgsgcvgdhla 
Igcrqektlpcqrvycvfcrrrr 

ARSLQAQCGFSLTPALELLPVPF 
ILKLLCPGPPRRRRICRILPGAGL 



4538 



34906 



4579 



510 



(GPPSRVDDFVA A A A A A V A P V V 
LYACPRHSPIPPWS1RGRRVVVT 
GFGPFGEHTVMAMWIAVQELE 
KLGLGDSVDLHVYEIPVEYQTV 

Iqrlipalwekhspqlwvhvgv 

SGMATTVTLEKCGKNKGYKGL 
DNCRFCPGSQCCVEDGPESIDS1 
llDMDAVCKRVTTLGQCl 



4539 



34907 



4580 



285 



34908 



IB 



4581 



228 



IMAPGALPALGEEEGPGASGLSA 
ELGHLSAGSRAFRETSVDSALD 

|tpfpagtfvrlefklrqte\sgr 

RKDWKJCPKCKVQPERRKQKCL 
TCVKLEC 



4541 



34909 



4582 



697 



4542 
4543 



34910 
3491 1 



B 



4583 
4584 



208 
230 



MGLERPVDRVMWLPGALWMS 

AVVSAPVGEEWALAGTGNQGL 

QD1QGMHCPEEGISQ1HGRDHR 

N AKDSHTG V WCSCTLG 1ISTIUR 

PKCRFSIDRSDSDYLPTSSCRRD 

PGGAEPCQDRPRVEQLCSVLAN 

RSGPLAKCHWYESPVSYTQVC 

VSDLCQYGTGNRMLCTMLEAY 

VQLCALRCALPARVASQPGMQ 

LRVACPANSYYDSCGPPFPATC 

A S LN S S A PCT LQCT V SC FC L EG F 

ALEAG\SSVPHACCGCHLQGRY 

1/APGPWPSATGMRAPCPTRRC 

VSLTSASMARATACCAPCWRP 

TSNSAPCAARCLPAWRASLGCS 

YVWRVQPTATMTPVGHPSRPP 

VLASTPPRPAPSSAQ 
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SEO ■!> 

NO: 


SEQ ID NO: 
or peptide 
sequence 


Met 
hod 


SEQ ID NO: 
in USSN 
09/540,217 


Nucleotide 
location of first 
codon for peptide 
sequence 


Nucleotide location of Inst 
codon Tor last amino acid 
of peptide sequence 


Amino acid sequence ( \=Unknown, 
*=Stop codon, /=possible nucleotide 
deletion, \-possinle nucleotide insertion) 


4544 


34912 


A 


4585 


106 


669 


GCGCVLLPGGVGAPGHSPEGP 

VPPRDARQLRTCGLAGTLHLST 

SCGHPTGAWRGALGSQWNGH 

NPVQDHLQEAQPWFLEFDRG* 

RCFWRMATSFPRYPTWDDY*R 

LPCCRCLPQCKKPA ETTG C L P I S 

GEKTHGGVGDLLGEAPARLRQ 

WASQRQPATDLPA*ASRGRPA* 

GKDTHRACVAGEAAQDA 


4545 


34913 


A 


4586 


2 


597 


TPKGGIRLGLAKLGCPTAWINP 

YGRGMPLAHSVLSSGARVLVV 

DPDLRESLEEILPKLQAENIRCF 

YLSHTSPTPGVGALGAALDAAP 

SHPVPADLRAGITWRSPALFIYT 

SGTTGLPKPAILTHERVLQMSK 

MLALSGATADDVXAYTEVLPLY 

HVMGLVVGILGCLDLGTSLAS 

YGLRVYFILWSVLGPSRRTLCL 


4546 


34914 


A 


4587 


9 


573 


EEEERKKKKKAKKKEEEEGEEE 

GGGMGEKKKKEEEEEGEEEGE 

KEREKER\EKERKKKXEERKEK 

ERERKKKRERKKEKERERKEG 

EGERERKSTECTSSSYI/1KKLVV 

KQPQAAPSGEIPEEGIA VLGGDS 

SMPVIVPEDLPVGQDVEVEDSD 

INDPDSLILVSSQAGGGGVITAY 

CNLEHLGSSDPPT 


4547 


34915 


A 


4588 


1 


297 




4548 


34916 


A 


4589 


114 


752 


DGSAAPRATSDSFTYTVCVSEF 

PVDDFMELGRSIPDTQL/DAVIE 

SQKANQCAVLI Y 17SGTTGIPKG 

VMLSHDNITWIAGA VTKDFK/P 

TDKHETVVSYLPLSHI/AAQMM 

DiWVPIKIGAL/IYFAQADALKV 

RLSKDLGSDFILLGSPVGLRPST 

KRLPVLSKLGHTYRRVVWVEE 

SSGPHTISNQNNYRLQGPMMK 

LKRHFVAQKYKKQIDHMYH 


4549 


34917 


A 


4590 


1 


837 


MVTQKLPNAQENLKHAERQAA 

GCCPGRSHIFQHVGPGASESLR 

GEGCSTHPEAQGAQERCEQWK 

KDQHWCLASHTDVTQQWGRH 

1VQEGGTHRGPSAVLSLRTALD 

EG/ARGGCSHPITAQLPLQLRHL 

PRPPPAPARVPSPAPPAATSPPTAP 

PPAPAR\SSPAPPAATSPPTASSG 

ACAALPQLPLQLRHLPRPPPAP 

AR\SSPAPPAAMSPP\RPPAPARP 

RLRRSTACATALRPGERGSAAA 

QPGARSETSFCRLG/AAAAVLD 

PAFISSQALACPVVGVI 
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SEQ ID 

NO: 



4550 34918 



4551 34919 



4552 



SEQ ID NO: 
of peptide 

sequence 



Met 
hod 



SEQ ID NO: 
in USSN 
09/540,217 



Nucleotide 
location of first 
codon for peptide 
sequence 



Nucleotide location of last 
codon for last amino acid 
of peptide sequence 



Amino acid sequence ( X=Unknown, 
*=Stop codon, /=possible nucleotide 
deletion, \=possible nucleotide insertion) 



14591 



377 



B 4592 



1632 



34920 



4593 



1224 



M DGTNRFY L Y V WETERQQD V 

EHVARCILCYDKCRPDPECPAG 

TPGPQEVDVDLVFVVDSSYGV 

DADVYRGSLSLADAALEDLEV 

AEQPGASHRGARVALVTHTTP 

N F\GRG FHLTTYGN RKQMQRH 

VREASARPLQGTAPPGHALEW 

TLENVLLAAPRJPRKAQVLFAIV 

ASETSSWDREKLWTLSLEAKC 

KGITLFVLALGPGVGTHELAEL 

AELVSAPSEQHLLRLQGVSEPE 

VNYAQGFTRAFLNLLKSEQSPG 

TGAPWVEWGEGFTEPGIWACR 

WTNQYPPPELTEECGGLHRGD 

TVLQLVTPVNRFMYAAKENSL 

KRKTICANFHLAVELELDESYFR 

AYYEGTLYEVSALPLQRSNELL 

QKWSLFHGSNGRRVSGSHPEV 

ALQQGGTGLPAVLVWQLWRQ 



4553 



34921 



4594 



266 



556 



HKVQQ1CYRLRLVSQILFSINQT 
LAERQIVTFTVYPDTERDRETR 
NLADLKQIKIDLGKFSDNPDGY 
IDILRGLRQSFDLTWXRDIMLLL 
NQTLAPN 



4554 



4555 



34922 



|B 4595 



735 



34923 



4596 



70 



624 



PTAMVEEG1AAGGVMDVNTAV 
QEVLKTALIHDGLARG1REAAK 
ALDKYVYQSQYCGFLQPDQKL 
ATQGKKGMGVHGVKRKSS*M 
ASVLPGNLRKRRQAH\LCVLAS 
NCDEPMYVKLVEALCAEHQIN 
LIKVDDNKKLGEWVGLACKIDR 
EGKPRKVVGCSCVVVKDYGKE 
SQAKDVIEEYFKCHK 



4556 34924 



4597 



145 



682 



4557 



J4925 



4598 



252 



590 



SWRNRTVSNGSAVSASSVHLCF 
AECKALCGERILTDGSDVSRPT1 
AAGGVTDVNTALQEV\LKTAL1 
HDGLAR\G1SRTWPKAL\DKRQ 
AH\LCVLASNC\DEPMYV\KL\V 
EALCAEHQINLl\KV\DDNQET* 
EKWV\GLCKI\DREG\KPRE*WL 
VGS*CSSLRTIGKESQAKDVIEE 
YFKCKK 



RSLDLVWWQLSGGLAGSAKPK 
PCTPVKQSTVMSFPSHKEQYFL 
MDGKKK/YDKESEKYYS1LEKH 
LNLSAKKKESHLQENSSGPSVS 
TKLINLFSKRLLCAFLPAQLTPY 
SFCS 
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SEQ ID 

NO: 


SEQ II) NO: 

of npntirlf* 
sequence 


Met 
hod 


SEQ II) NO: 

in II^N 
111 U^^l^ 

09/540,217 


Nucleotide 

Inrotinn fif firvf 

fUWnlflMI Ul 

codon for peptide 
sequence 


Nucleotide locality of Ins 
codon for Inst 3mino scid 
of peptide sequence 


t Amino acid sequence ( X=lJnkno\vn, 
*=Stop codon, /^possible nucleotide 
deletion, \- possible nucleotide insertion) 


4558 


34926 


A 


4599 


1 


!662 




4559 


34927 


A 


4600 


4430 


4904 


LIKGTRCLGRRPSFAYSRSNI* A 

*S*P/EGTSAQLAELLALTLALE 

LGNGKRINVYTDSKYAYLILHD 

HAAI WKERAFLTSGGTPIKYHK 

EIMELLHTVQKPKEVAVLHCQS 

HQKESSPLEDTTTAGPLLHPYP 

AGSSPERSSPSSQQLLGDLFRGII 


4560 


34928 


A 


4601 


i 


2630 


MEQANHPVRLINVVCKDTLKK1 

VQQETSCPLTHVHYAEAITGRC 

TAPEDKGSLDQKPPTDDPTGCP 

WQVPAHVITLTETWVCLTIEGQ 

EIDFLLDTGVQKPNGQWRLVQ 

DLIPIKEAVIPLYPVVPNPYTLIS 

QIPEKAEWFMALDLKDAFFCFS 

LHSDSQFLFAFEDPTNH TSK1TR 

TVLPQGFRDSPPLFGQALAQDL 

GHFSSPGTLVFQYVDDLILATSS 

EASCQQATLDLLNFLANQGKV 

VPNLWGKLPLNTTRKSWSYCT 

QCKNPRRWQSYTArCAIKKQLA 

EAGPVTAILLLL1FGPCIFNLLIK 

FVSSRIEAIMLQMVLQMEPQMS 

STNNFYQGPLDRCTDPLSGLES 

SPRCSEAPCLMSQWTGDIEYDL 

LLPPIPHQTTLCDLQNLKGIFSR 

YHRKWYGEILALLTPTANVCG 

HSQVPHACSIYHDPVTWNPQG 

LLPKSLYGVTKWGDKEHFEWG 

SQQQRAFYELK\KKLMSAPALG 

LPDLTKLFTLHVSDREKKMAV 

RVLTQTMGPWLGPVAYLSKQL 

DG VSKSWPPCLRA LA ATA LL A 

REVDKLTLGQNLNI KAPHA VV 

TLMNTKGHHWLMNAR1TRYQS 

LLCDKPHITIEVCNTLNPTTLLL 

VSESPVEHNCVEVLDSVYSSRP 

NLRDHPWTSVDWELYVDGSSF 

INPQGESVWGIIQGKRPIKLWG 

KRRKVSARDLAIIGGSVEAPKL 


4561 


34929 


A 


4602 


1 


506 


FLALTSRFLFVLLNEETRSHLEK 

SLCWKVSPHIKMDLLQWIQSK 

AQSDGSTLQQGSLEFFSCLYEIQ 

EEEFIQQALSHFQVIVVSNIASK 

MEHM VVSSFCLKRCRSAQVLHL 

YGATYSADGEDRARCSAGAHT 

LLVQLPERTVLLDAYSEHLAAA 

LCTNPNLIELSLYR 


4562 


34930 


A 


4603 


3 


381 




4563 


34931 


A 


4604 


3 


483 




4564 


34932 J 


\ 


4605 


3 


410 
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SEQ ID S 
NO: c 

s 


►EQIDNO; JN 
f peptide h 
equence 


let S 
od i 
0 


EQ ID NO: ^ 
n USSN i 
9/540\2l7 c 
s 


J'jclcotidc I s 
)cation of first c 
odon Tor peptide c 
equence 


Nucleotide location of last t 
odon for last amino acid * 
>f peptide sequence t 


imino acid sequence ( X=!Jnknown, 
=Stop codon, /=possible nucleotide 
leletion, V=possible nucleotide insertion) 


4JOJ 




\ l 


1606 : 


> : 


149 I 
1 


SADAPMFDMGVNHEKYDNSL 
Mll/SVMKAGPVEKRPAWHPMD 
rLP*LAPRSLFLCSNASCTTNCL 
EPLAKV1HDNFG1VEGLMV 


4566 : 


54934 i 


\ i 


1607 : 


i 


481 1 
< 

< 


LAPLVKE1HDNFGMGEGLMTT 

3HAITATHKTADGPSGKLWRD\ 

GRGAHQNIIPASTGAAKAVGK 

VMPELNGKLTGVAFRVPTANV 

SVVDLTCRRQKPAKYDD1GKV 

VRQAPEGPLKGILGYTEHQVVS 

SDFNSDTHSSTFD AG AG IALND 

HFATLSPPPH 


4567 


34935 


B 


4608 


79 


278 




4568 


34936 


A 


4609 


2 


1201 


PSTACRNSARACSTVSRIFFCVA 

SRATSLRTPMGKVKVGVNGFG 

RJGRLVTRAAFNSGKVDIVAIN 

DPFIDLNYMVYMFQYDSTHGK 

FHGTVKAENGKLVINGNP1T1FQ 

ER\YPSKINWG\DAGAEYVLEST 

GAFTTMENAGAHLQGGAJCRVl 

ISAPSA\D\APMFVMGVNHEKY 

DNSLK11SNA\SCTTNCL\APL\A 

KVIHDNFG\IV\EGLMTTVHVAIT\ 

ATQKTV\DGPSGK\LWALMGPR 

GFFQEHQSLPFTGGC/ARVVGQ 

GSSPELERGKLTWAWAFRCPQ 

LPKRVNGWDL\TCRL\EKPCPK 

YD*HQGRVVKAGRRKGPLQGA 

ILGLQLSNPGGSPSGLSTSDNPL 

LPPFDAWGLAFALQRTHFCSKL 

1FLGIDNG1LGYSNQGGWDLHG 

PPWPTWAFQGS 


4569 


34937 


A 


4610 


61 


226 


WRIMPTKKVMITMGRTTQRRM 
LES/SQQFWPCHLH*KLVPSCLQ 
LGCLVFHFRRER 


4570 


34938 


A 


4611 


153 


495 


QHAAECKAHAGLPGLPLPARK 

LASRHGAPRWRQSGVGPGGKV 

ENYGRRRL\PGTRHPQSLSHKP 

AKKIDVARVTFDLYKLNPQDFI 

GCLNMKATFYDTYSLSYDLHC 

CGAKRJMK 


4571 


34939 


A 


4612 


1 


643 




4572 


34940 


A 


4613 


286 


698 


ESDNNLTQGTSI*QGTRHPQSLF 

PLSPAKK1*CGPVLTFLTCYKLN 

PQGLSLGCLNIEGRFFMDYVIPF 

PIDLALLLGAKRIMKGVTLHWA 

LFSMQTTGPRA/VFTSCYLQQL 

LDATEDGHPPKGKASSL1PTCL 

KILQ 


4573 


34941 


A 


4614 


59 


294 




4574 


34942 


A 


4615 


1 


2253 
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